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Funtastfc Child's 
Bed/Play house 
It's Big. It’s Fun. 
And It's Easy 
To Build 



AMERICA'S SPORTS CAR FUTURE 



(2J53 A Corvette 35th Birthday Special 

• Complete History: Americas 
Star-Spangled Sports Car 

• 1966 vs- 1988 Shootout / 

® Fabulous Cutaway 



Chevrolet s rufurlitldndy 
le^rurei a 400- horsepower 
cf qu b I r- over hedd -cam engine* 
4’ wheel Storing AncJ 
4- wheel drive 



30 YEARS ^ RIEW-WAVE WATER TOYS 

OF ATOMIC SUBS Wet And Wild Showdown 



From Nautilus To Today's For 5 Hot Minijets 

Nuclear Stealth Stalkers 



WORLD'S FASTEST 
SAILBOAT 

Radical Wing Design 
Makes Sails Obsolete 



REVOLUTION IN HOME 
OFFICE ELECTRONICS 
Work At Home. Forget 
Those Rush-Hour Blues 






There's one mini-van that stands aparl from the 
crowd with Its distinctive aerodynamic look- - 1 he 
Ford Aerostur. H offers optional touches uf luxury 
and convenience. from headphone lack# and heating 
cooling fan controls for reur-seat passengers, to nn 
overhead console trip computer. 

Deluxe Comfort. Stop easily into Aumstar and 



carry up to seven. Or pop out the roar seats — and 
talus on I3W i i cmyn. Loads of living rutim! 
Eddie Hauer Stylo- t huosi? hum sporty XLurXLT 
Aerostnr- or I lie stylish Eddie Bauer i shown Below S. 
II luimt” with iJlliiK ujit.i ns l -li.uis and seal fieri 
in buck:' Or option, il Quad t upl.iin s Choirs Also, 
two-tone point i Fold-awsv mirrors shown not 
avaihihli on early 8 ( J models. See dealer for details, ) 
i tilth Powered, A multi- purl Elect runic Fuel Inject) id 
V-tt roniKh simulat'd. deliver s a spirited 145 
horsepower. So powerful. Aero star ( ;m tow up to 



In a class by itself. 
The ’89 Ford Aerostar. 






4800 lbs. when properly equipped** 

Aer ns tar's advanced design makes it easy In 
handle;, gar aye: find park. 

fi-Yfiar <i0,0lH]-Milir Pnvvrrlniin VVa rrun ly. CdV«r» 
ma|or powertrain components for H years' flQ.OOO 
miles, whichever comes first. Etosl riciions ami 
deductible apply. Alsu, participating duelers back 
their customer-paid work with a free Lifetime 
Service Guarantee, good lores long as you own 
your vehicle. Ask to sou I base limited warranties 
when you visit ynur Ford Dealer. 



Ford. Besl-NiitH American Trucks — Fight Years 
Running. Eased on an average of owner-reported 
problems in a series of surveys of E l-'BH models 
designed and built in North America. At Ford. 
■'Quality 1 b lob 1" 

*SpqI In-id siiiiiihtTif .in Im h I i«- H im-? - mu'FnI - : mi1 njMlurhnl mi XL. 

^Wifiy ni I in-4 UwdoaA lijF pnnw:liH»rriEiiEiiJinji>yvi:iL-|il m Lntf Jim YitJibi:li-. 



Have you driven a Ford . . . latoly? 






Keep Your Car In Mint Condition. 



You love your car. You want to 
grow old together. So how do you 
make the romance last? 

H you truly appreciate hne 
machinery, you protea it. With 
Purolator Filters. 

PUrolator invented the first oil and 



air filters. And you still cam buy 
better engine protection lor your car. 

Use Purolator oil and air filters 
regularly. That way your love affair 
will run well into the future. At least 
until another body-style catches 
your eye. 




Purolator 
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20 Car Clinic Got a car question ? We've got trie answer 
24 Inside Detroit Our Motor City man gets the scoops. 
58 Happy Birthday, Corvette! 

The car America has loved for 35 years. 

61 Corvettes At Speed 

Chevrolet engineers use the world's race tracks to forge 
leading-edge automotive technology 
64 That Was Then, This Is Now 

Hot -rod muscle versus high-tech finesse in a comparison 
showdown of old and new. 

66 Corvette Indy PLUS FREE POSTEI1 1 

A PM exclusive: Our hands-on encounter wjtri the future 
1 04 High-Tech Oil Chech Save money, and your engine. 
116 Pontiac STE AWD Our firsthand drive report. 

118 Long-Term Tests Our in progress reports an the 
626 4ws, BukJc Regal Custom and Ford Fesriva LX, 

1 23 Saturday Mechanic Troubleshooting electrical systems 
HOME/SHOP ' 



55 Winging it 
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the ChrvttfLw Concur has twen 
?aT I l l' ll me GnMC Amen tan DfiMm 
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- PM phoi o by 
Martyn Goddard 



42 Old House /lest oration Bob Vila drafts some new 
ideas for some old treasures 

32 Wonderbetf 

Make your child’s, dream a reality wnh our 
Fun -to- build superfaed 

37 Turning Tools 

A woodturner's guide to gouges, chisels and scrapers. 
T09 The Better Home 

* How to locate framing studs 

* Homeowners' Clinic * Apprrance Cfinic 

110 Shop Techniques Combi nation square k now-how. 

S CIE NG E.TECHH OLO G V 



1 3 Tech Update The fate.st in space, medicine, robotics 
28 Science On board the nuclear attack sub USS Norfolk 
5 f The Cipta Jn Co mei Home 

Journey into me changing underwater Navy, shifting t> ack 
lo the first nuclear ^powered sub arid cruising forward to 
discover today's high-tech improvements 
ELECTRONICS 



30 Electronics kjphistitated computer electronics 
simuiaie real game situations in ""major league’" toys. 

46 Photography New Olympus budges the gap 
between compacts and SLRs. 

48 Audio A reincarnation of the vinyl singles is in CD. 

76 Homework 

Sec up your office -ac-hame with high-tech electronics scaled 
cd let you work where you live 

BO ATI H 6/0 UTD OOB5 



ST Thg cjjp t jiKn coetih home 



Outdoors Get Dig-boat luxury in a mini cabin cruder 

l/l/lnglng It 

The world's two fastest sailboats search for wind- 
powered 3 peed through radical rigid -sail aerodynamics 

New Wave Watercraft 

Thcs month's boat comparison test picks the best Of the new 
jet-power ed r personal Z-seaters. 

DEPARTMENTS 



122 Wor th Writ fri g For 
13 1 Hotlines 
148 Neict Month 



New wave wrtlertffltt 
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EDITOR'S NOTES 



O F THERE is one car that stirs the biaod nf every American mate— and 
plenty of females— it is the Chevrolet Corvette, I'm on my fourth one 
ami, still, every drive is like a new adventure. The Corvette is a car that 
has been lusted after since the first one hit Lbe streets in 1953, Today, 35 years 
later, itV still America's only real world-cla^ sports car. Legend has made the 
car somehow bigger than life, it’s more than a car. it's a cult. You can prove that 
to yourself by going to any of the myriad Corvette shows that Lake place every 
summer. Used Corvettes have skyrocketed in value In recent years. Especially 
the rare models with rare options. For ins Lance, a 1967 427 Sting Ray Roadster 
thsR listed for around when new in 1967 recently changed hands for 

S75JJOO. They even write songs about the Corvette, With this kind of interest in 
the car all America loves, and with the car celebrating its 35th birthday, we 
thought Ll fitting to dilute the Corvette (page 58), Because it'a a special car, we 
wanted a special writer working with us. Cliff Cromer, who has contributed sev- 
oral article^ to POPULAR MECHANICS over the years, is the editor of Vett# maga- 
zine. Vette magazine is the class act in its fields with lots nf color photos and 

authoritative articles on the 
Corvette hobby. What bet- 
ter person to work with un to 
develop a special section sa- 
luting the past, present and 
future of America's favorite 
sports car? And if you appre- 
ciate fine art, check out 
David Kimble's cutaway 
poster of Chevrolet's futuris- 
tic Corvette Indy experi- 
mental car (page 67). Kimble 
flew to Lotus Engineering in 
England where they disas- 
sembled the actual Corvette 
Indy show car while he took 
notes. After reassembly , 
Auto Editor Tony Swan 
drove the Indy to bringyou 
our exclusive report on a 
iteffe iFiagarJne Editor am Gram** at work. sports ear you may be abl e to 

buy in a few years, ft's this kind of extra effort and attention to detail that sepa- 
rates the men from the boys. . . . Speaking of extra effort „ Science/Technology 
Editor Tim Cole recently spent three day a on an attack submarine, the USS 
iNorfotk, in and under the Atlantic t and a couple of day s with William R. Ander- 
son * the man who commanded the first nuclear- powered .submarine, Nautilus t 
In fact, Anderson and Cole were aboard the Norfolk together to research the 
changes that have taken place m nuclear-powerori submarines in the 30 years 
since Xh^ Nautilus made her historic Lrans|>olar crossing under the ice. As ourar- 
tiizLe- on page 51 reports r the contrast in machinery 30 years apart is startling. 

. . . Some futurists are saying that, soon, the formal office will bo a thing of the 
past {page 76). We'll merely sit dowm in front of our home computer and be "at 
Work. 11 As efficient as that may seem to some people, JU miss coming to the office 
every day. The social aspects of working in an office, and interacting with other 
human beings, areas important to most people as the actual work produced. Just 
as Earth's creatures have always gathered around the water hole for socializing, 
mu n kind gathers around the watercooler. And it's in an office. I hope that 
doesn't change for many, many years, Til next time. 
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NOW is the time to buy the boat 
of your dreams. ..from America's 
number one boat builder.. Bayliner! 

During our national red tag safe, 
you'll find factory authorized say- 
ings on every 1988 model in stock 
No matter what your boating 
dreams, there's a Bayliner for you 
and your family. From the award 
winning sporty Capri runabouts, to 
the sleek 'luxury of the motor- 
yachts the size and style you want 
is ready lor you now at the best 
deal ol the year! 

Bayliner offers the finest values 
on the water. ..including a fleet of 



complete boat, motor and trailer 
packages. Bayliner builds in so 
much comfort, so much quality, and 
so much standard equipment, that 
Powerboat magazine has singled 
out Bayliner for top honors «n their 
Boat of the Year awards for product 
excellence seven years in a row. 

No wonder more families choose 
Bayliner lhan any other brand. Bar 
none. 

Your participating Bayliner dealer 
will help make your boating dreams 
come true. ..at an unbeatable price 
and with immediate delivery Find 
him in the yellow pages, or write for 



the name of the dealer nearest you, 
Do it today while 1968 savings are 
at their best! 



Yes. 1 2 mt lo know mere atour Bayi, rw value rot 
[ 19S3 please rusn to ihe nanr af Tiy narKl Bayliner fliralar 



| #inw 

| Adirtn vti ant 

| City SWr-lv 

. B airliner Marini Cnrpftralian 

| P0 fl-a* J-HEf fknl fflA Sattir M Vf.^J 
■ ii BrjiHwia Campm 
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LETTERS 




Fancier French Doors 



HANK YOU tor your 

article on building 
French doors ("Two 
Sets Of French Daars You 
Can Build/ 1 page I04 t Dec, 
'84). I built two pairs of the 
Leaded-glass version and 
installed them in the door 
openings to our dining and 
living rooms, I did, however, 
make some changes to per- 
sonalize them to our home. 
The doors and jambs were 
made of solid cherry and 
stained to match the dining 
room set, 1 added beveled 
glass diamonds in the glass 
pattern to dress it up, and 
treated the lead channels 
with patina to give them a 
format, consistently dark col- 
or just as the natural aging 
process of the lead would do. 

I discovered some work 
methods that might help 
other readers in tackling the 
leaded-gtasft project. 1 made 
the heat of my soldering iron 
adjustable by wiring a light 
dimmer switch and an outlet 
together. When used in con- 
junction with the iron I had 
much better control over the 
heat, eliminating both M cotd" 
joints and vaporized lead. I 
also used my hand saw to cut 
the lead to length. This eUmi- 
nated having tn reform the 
ends of the leaded channel af- 
ter being compressed when 
cut with a lead knife, 

BRIAN JENSEN 
DUNLAP, IL 

Nice job. Good ftps. Readers 
can gel a copy of the 7-page 
French door story by sending 
$525 to Popular Mechan- 
ics t Box 1014, Radio City 
Station „ New York . NY 
I01GL 

The Chase Is On 

I was interested to see an 
item in PM May '38 {page 12) 
'Time Machine* 75 Years 
Ago: May 1913 — Les Gaug- 
bnstere." I've made a study 




Reidef Jemen'i French doors 
use diamond -.shaped Insets 



of the origins and history of 
international anarchism and 
terrorism, and readers might 
be interested in a few minor 
corrections and additional 
information. The Parisian 
Apaches were particularly 
dangerous because of their 
innovative use of automo- 
biles, including brand-new 
Darracqs and RenaultS, H£ 
getaway vehicles. They were 
sometimes called the Motor 
Bandits. One of the moat no- 
torious Apaches was Peter 
the Painter, or Piatkov 
Peter, originally a native of 
Pskov. Russia. Four gang- 
leaders died in bloody police 
sieges — Bonnot (the Demon 
Chauffeur), Gamier, Dubois 
and Vallet. Bonnot and Du- 
bois were dynamited in a ga- 
rage at Choisy-le-Roi, April 
28. 1912. Gamier and Vallet 
were surrounded and killed 
by 1000 troops and police at a 
Nogent-aur-Marne villa. 




May 14*15, 1912, PM always 
makes fascinating reading 
— keep up the good work! 

C,J, ARGYLE 
LEICESTERSHIRE, 
ENGLAND 

Not By 
Speed Alone 

I was amused by the un- 
manned radar speed trap in 
your June r 88 issue (“Tech 
Update: Robo-Gop Speed 
Trap/' page 15), Wouldn't it 
be nice if the law officials, or 
anyone clue, could create a 
machine that. would ferret 
out drunk drivers, and/or 
those operating motor vehi- 
cles under the influence of 
anything else. Speed proper- 
ly handled T all other things 
being equal, won't kill any- 
one. It's when it's mixed with 
other factors, like inebriation 
or not knowing how to handle 
the car or situation, that 
brings 'em down. This ma- 
chine only grabs the easy 
ones. How about inventing 
something that gets to the 
heart of the matter. 

HAROLD A. TENCATE 
GRAND RAPIDS. MI 

TAP Valves 

“How To Replace A Water 
Heater" in July '88 (page 107) 
w r as well done. As the Senior 
Member of the American Gas 
Association's Z2I .22 Safety 
Committee for Temperature 
and Pressure Relief Valves K 
t would, however, like to call 
your attention to some 
points: 

■ Only under the most un- 
usual set of conditions would 
a T&P valve iE b!eed off excess 
steam pressure" should the 
control mechanism on the 
heater stick in the ON posi- 
tion. A T&P valve protects a 
Water heater from overpres- 
sure and overtemperature. 

An AG A -approved valve 
will begin to operate on over- 
temperatures at about 200° 



F. It is designed to protect 
the system from ever gener* 
ating steam. Steam would 
only be generated if at the 
same time the operating 
thermostat of the water 
heater failed, there would he 
no pressure in the system to 
allow the cold water to push 
the hot water out through 
the relief valve. 

Since T&P relief valves 
are designed to and expected 
to discharge water, the pip- 
ing of the dramline to a suit- 
able drain is vital. 

When a relief valve is 
called upon to protect the 
water boater, due to over- 
temperatures. the thermal 
element will open the relief 
valve and allow the large vol- 
umes of water to escape. 

■ Good practice always 
would require a new 1 relief 
valve to be installed with a 
new water heater. The cost 
of a relief valve is minimal, 
yet its safety features are ex- 
tremely vital. 

■ The critical thing Lo look 
for, when buying a T&P 
valve, is its BTLf-per-hour 
rating, much more so than its 
psi set. Different relief 
valves have different BTU- 
per-hour discharge capaci- 
ties and this must be 
matched or in excess of the 
BTU-input rating of the 
water heater. 

DEANE MADDEN, P.E. 

A W. CASH VALVE CORP. 



DECATUR, IL 




Clogged TtP valve urinal pro- 

left few ovrrpTdsLtft ar*>d Tetrip 
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Look for the Cuprinol* name on Siains f Deck Stains, Wood 
Pre^rvutives and Sealers to fight the effects of weather on siding, 
decks Jbnccs and other exterior woods. No matter where you live, 
iheres no more beautiful way to preserve wood’s natural beauty, 



Cuprinol 

A a HIIA24D 

When it^ wood against weather.' 



* t** t.«v fkftivdi Hjsjwmi to. 



ForconsumcT mferrmafim collCupritwi* Brand Technical Sm>ias: 
8QQ-624-PROS CT: 800-228-7103 



POP U LAR MECHAN PC S ■ SEFTE MBER 1 9S8 



7 








SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



10 mg "tat." 0 7 mg incotinG bv 
par tiga rede FTC Heosn Feh'BB 








TIME MACHINE 



75 YEARS AGO: SEPTEMBER 1913 



Power Canoe 

The formative years of mo- 
torboating saw unbridled 
experimentation, naval ar- 
chitects borrowing freely 
from their automotive and 
aeronautical counterparts. 
In 19.131 PM looked at aerial 
propellers, which were 
emerging from the shallow 
waters ot the tropica to find 
employment on conventional 
boats. One New York State 
inventor equipped his canoe 
with a 5- ft, airplane propeller. 
A 7-hp motorcycle engine 
pushed the craft to 20-mph 
speeds. Meanwhile, a Michi- 
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gun boater souped up his hy- 
droplane with a Bfl-hp engine 
and two outriggers consisting 
of gal vanized -iron tanks. 

Motor Skating 

Pre-World War f inventors 
slapped internal-combustion 
engines on anything that 
moved. One memorable ap- 
plication: roller skates 
powered by Vk«hp gasoline 
engines. Skaters did 8 mph 
gripping steadying rods that 
held engine* and gas tanka 
upright, An electric 
version ran off hand- 
held batteries. 



50 YEARS AGO: SEPTEMBER I93S 



Gyro Fever 

During the 1930s., while heli- 
copter designers labored 
over prototypes, autogyros 
captured public enthusiasm^ 
An autogyro pilot wrote in 
our September 1938 cover 
story that his machine gave 
wings to the motorist, and 
convenience and safety to the 
aviator. He predicted a fu- 
ture in which autogyros 
played the roles of family car, 
airport shuttle and military 
scout vehicle. But WWH 
spurred helicopter develop- 
ment, leaving autogyros as 
evolutionary curiosities. 

25 YEARS AGO: SEPTEMBER 1963 



Home Sweet Home 

After the post -World War II 
boom in endless cookie-cut- 
ter housing developments, 
the 1960s became the do- 
yourown-thing decade. FM 
tapped that burgeoning spir- 
it of individual ism in our Sep- 
tember 1963 cover story. We 
profiled some low-cost proj- 
ects lo personalize the ubiq- 
uitous modem split-level and 
other look-alike designs. Our 
suggestions included new 
siding, porches™ chimneys, 
patio*, windows and walk- 
ways to enliven carbon-copy 
homes. Costs ran to abouL 
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Auto Amphibian 

This hydrophilic hybrid float- 
ed an a watertight bank of air 
tank* welded under the chas- 
sis, Rubber collars and wash- 
ers protected brakes and 
drive-shaft. A separate trans- 
mission drove a motorboat 
propeller mounted 
behind the differen- 
tial. To go boating, 
the driver simply 
shifted to the -A wet” 
transmission. The 3- 
ton vehicle held 12 
people and was capa- 
ble of 80 mph on land 
and 20 mph on water. 



S5000, which sounds like a 
bargain until you recall that 
in 1963 the median cost of a 
new home was $18,000. 



that the gun evolved into the 
mainstay long arm of the 
United States Army: the 

M16. m 



Lethal Weapon 

V ietrLSjn 's jungle halt (escape 
was the proving ground for 
the Armalite AR-15. The ri- 
fle's smaller size, lighter 
weight and minima] recoil 
made it a favorite among 
both South Vietnamese mili- 
tiamen and the United States 
Special Forces in the early 
I960*. Rut the ,233 cartridge 
had a varmint-round reputa- 
tion and it wasn't until 1967 
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For Heavy Duty Climbine ; You Need A Battery 

That Can KeepOnTmckin'. 




Eveready* Super Heavy Duty Batteries. 

All the power you need to make the wheels mil. 
At a price that isn't heavy duty. 
Eveready* Super Heavy Duty Batteries. 

they Woik.For You. 




TOYOTA I ION 




TOUGH 



TOWS Z'/* TONS 




— The Toyota 1 Ton. It's a no-nonsense work- 
truck that earns its keep and mote. Calling it a 
one ton is an understatement With a 
payload of 2655 lbs.* it'll haul a full ton of 
cargo in the bed and still have G55 lbs. 
capacity to spare. No other compact or even 
mid-size truck carries a load that big 1 Ton 

tows big too. Up to two and a half tons** It 

takes power to move loads like that and 
I Ton's got it. The electronical ly fuel-injected 
engine makes 116 horsepower with plenty of 



suspension, rear axle, brakes, and 
cargo floor are all standard, if you 
want one tough working partner 
that'll keep up to your pace, 1 Ton's 
your kind of truck. 

Get More From Lite.. . Buckle Up! 



low-end torque. 1 Ton's built with extra 
strength for the big jobs . heavy-duty 



BIGGEST PAYLOAD IN ITS CLASS 
2655 LBS. 



lO COULD ASK FQK ANY T 




PM ULAnM' T»fJ BY DQN M.'USffyC $ OMEGA PHOTO 



SEPTEMBER 19S8 



TECH UFDATE 



Latest Timing Tech To Clock Summer Olympians 
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RESULTS 

COMPUTER 



TV SIUDJO 
CONTROL 
BOARD V 



PHOTOFINISH 

OUTPUT 

TERMINAL 



INTERMEDIATE 

AND 

FIIVAU TIME 
RECORDING 
TERMINAL ^ 



PHOTOFINISH 

CAMS 



SOUND 

TRAN5DUCFR 



4 STARTER 
‘ PJSTOL 



STARTING- 
BLOCK 
SENSO S 



vioeo- 

CNARAjCTER 
GENERATOR 



CdMFOsrre 

VdPFO 

OUT HOME VIEWERS TV 



COIOR MATRIX STADIUM DISPLAY 
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PHOTOFINISH 

RECORD 



PHOTOELECTRIC 
CELLS 'SJ 



photoelectric 

CELU 



n 

FINISH 
" UNE 
PHOTO- 
ELECTRIC 
CELLS HI 



FALSE- START DETECTOR 



in the OfTwga-tfev&loped 
liming s^Ecm, InfommlQH 
flows from sensors to 
spectators. Tlm«-recofdlng 
terminal operator must 
await white-flag signa I 
from photofinish judges 
before releasing 
official times. 



SEOUL, SO. KOREA— 
Omega Sports Timing teeh- 
ni clans have in si called a vast 
network of sensm-s , camera*, 
quartz crystals, recorders, 
processors and cables in the 
Olympic Stadium at Seoul 
Sports Complex. For the 
first time, stadium specta- 
tors and home television 
Watchers will get the same 
ins t antaneous i n termed iate 
and final times, because [lata 
from photoelectric cells posi- 
tioned around the track will 
flow simultaneously to the 
stadium scoreboard and TV 
pmri ucti on boot hs . 

At the atari of an events a 
transducer mounted on the 
starter's gun converts the 
cartridge's explosion into an 
electrical signal that starts 
the clocks running. The sig- 
nal also flows to a processor 
that monitors pressure sen- 
sors behind the starting 
blocks to keep track of false 
Starts. 

At the finish line,, two pairs 
of photoelectric cells capture 
the finishing time of the first 
arrival. Meanwhile, theumv- 
traditional photofinish cam- 
eras provide judges with a 
visual record of runners 
crossing the finish line ftsr 
official determination of 
places. 

Inside the photofinish 
cameras h film runs continu- 
ously behind a shutterless 
,004- in, aperture aligned 
with the finish line. Time is 
plotted along the bottom 
edge of the film, anil the film 
moves at a speed synchro- 
nized with the speed of the 
runners. Thus, when run- 
ners cross the finish line, 
their images are frozen over 
their finish times. 



Erticof Tim Coir 

ASiiltflnL Editor Gregory T Pope 
Ci-y-ii'iTiun..':. Mike Filler D.i'.nl UTjTyjt- 
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SEPTEMBER 13QB 



TECH UPDATE 



of air-launched satellite de- 
livery p the 3-stage rocket will 
be the first privately devel- 
oped launch vehicle Lo be 
used by a U.S. government 
agency. 

The product of an Orbital 
Sciences Hercules Aero- 




Air-Launched 



WASHINGTON, DC- 
Next year; according to De- 
fense Department plana, a 
winged rocket dubbed Pega- 
sus will drop from a B-52 at 
40 fc 0OD ft. , then follow an S- 
shaped trajectory to place a 
small satellite in few- Earth 
orbit. 

Besides marking the debut 



PAYLOAD BAY 
AVIONICS 
NU&OGEN TANK 
STAGE THREE WOTEJft 



CO NTROL FINS 



space venture, Pegasus will 
feature a 22- ft. -wide delta 
wing on its first stage. The 
wing, designed by Burt R ti- 
tan's Seated Composites, 
[nc Tp wili add lift during the 
rocket's ascent through the 
atmosphere. 

Beyond handling Defense 
Department and NASA de~ 






Uettored-ihmjt solid rocket motors- will control pitch and yaw white 
nlirogen fed threaten will control roll. 



plnyments. Pegasus rockets 
may inject new flexibility 
and cost-efficiency into U.S. 
commercial- launch pro- 
grams. One major perfor- 
mance benefit: air-launched 
rackets w ill contend with 
only 25 percent of the aLmrw- 
phere that resists rockets 
launched at sea level. 




Simpler Alternatives To Artificial Heart 



LVAD 



HEMOPUMP 



l£Ft PUMP 

UENTttCLE | DETAIL 



\MF\ ANTED 
EtECmOMC 

CONTROiLE L- 

AND QAnm\ ■ 



fXTEffN Al 

tj&anstormi * 

SELT 



INTERNAL 

TRANSFORMER 

COIL 



aorta 



^ ^ ’zRNAl 



k : - T£R* 



K 



CABLE 



ROTATING 

SiADfS 



CANNULA 



DRiVE 

CARLE 



IF A 



BLOOD 



FUJW 



LVAD will run off external or Internal batteries Hemopump ‘j bfadel puN up blood through unnuta. 



BETHESDA, MD — Rocqnl 
decision by Ihe National Insti- 
tutes of Health to suspend, 
then reinstate, sponsorship 
of artlflclal-hearl research 
has pul the spotlight on alter- 
native technologies. 

Federal funds wHI now also 
go toward developmental the 
left- ventricular assist device, 
or LVAD One promising 
model, developed by Nova- 
cor Medical Corp. uses a so- 
lenoid-bas&d actuator, rather 
than compressed air, to 
pump oxygenated blood into 
the aorta Several hospitals 
have used externally 
powered versions as tempo- 
rary bridges lo heart trans- 
plants. Novacor is currently 
developing a permanently 
implantable version. 

Meanwhile, (or temporary 
emergency applications, 
Nimbus Medical, Inc. has de- 
veloped a pump that can be 
|h readed Into the left venl ncle 
in 20 minutes. The externally 
powered Hemopump takes 
the workload off a heart 
weakened by acute cardiac 
arrest. 
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(More Tech Update on page IS i 
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The Refiance Sta-KIeen 805 gas water heater 
has the cure for killer sediment buildup. 



Sediment inside (he 
tank of on ordinary 
water heater can be 
deadly. It destroys 
efficiency increasing 
fuel use. And it pro- 
motes corrosion 
causing premature 
tank failure. 
Sto-Kleen's patented 
self-cleaning design 
creates a vortex of 
turbulence inside the 
tank 1o prevent sedi- 
ment accumulation. 
So il takes advantage 




of the economy of gas for years of trouble- 
free operation. Years of more hot water 
for less money. 

And every Reliance Sta-KIeen 805 
comes with an 8-year limited warranty 
on the tank and a 5-year limited war- fa- « 
ranty on all parts. 

^asEuwin 

WAT E H HEATER ailPMiif 
lMFC,(jnTlmiliinfaatr»«! Ciy IktllliUM 37IH5 

For the name of your 
nearest Reliance 
dealer, just co 

3T ‘ 



y 1-800-365-4054. 



Sta-KIeen 805 *s, manufadured 
^jndef pQlenl nyifiber A , 505, 231 





Gas heats water tor one- 
hall the cost of electricity 




SEPTEMBER 1500. 



TECH UPDATE 



Propfan 

Mufflers 

SANTA CLARITA, t’A- 
Wkluinl ure U^l * 

ing n^omiturs ibai will ab- 
sorb the nuim generate! by 
] m i fi fa n ^ *v i >i n>l Lc . Ei li- li :1 ■ 
in.-dui. hciniisphtrie iv^omi- 



tur i rid ud^s a rrplactahk 1 
tubtOik* nozzle. Tlu j length 
and iliiitneLer of the mristzlH- 
riet^rmine the gnum] fre- 
^uervcry I rapped by tht j rasts- 
natur. On. a cumim-rriul 
plum*, re^maturs wttuif] fill 
ripace between X be inm-r cab- 
in will! HJiihioter airfnune. 




Laser Missile Simulator 







Slick ptqjetiorj ta$ i lerr^R tuck ground Jraltfe simulator dome. 



ST EVEN AG E h ENGLAND — A new cumhat simulator for 
British Aerospace p Rapier air-fieferspe system use* lasers 
both to project target images and simulate hot missile plumes. 
Laser-target projections* manipulated by an instructor at a 
computer console, move with attitudes consistently realistic 
from trainees' perspective. 



Robot Armored Vehicles To Navigate With Lasers 



ANAHEIM, CA — Remote- 
control tanks may find their 
way around tomorrow's auto- 
mated battlelield with a laser- 
navigation system now being 
explored by Qdeiics, Inc. The 
research project, Fended by 



the Army's Tank Automotive 
Command, is aimed al a sys- 
tem to update inertial- naviga- 
tion systems, which tend lo 
drift and lose accuracy over 
time. 

instead of retying on Global 



Positioning System satel- 
lites. a robot vehicle would 
fire laser rangefinders to 
ascertain distances from sur- 
rounding hills or Other eleva- 
tion leatures, 

The tank would ihen corre- 



late the distances with digital 
terrain maps in an on-board 
computer. 

The wholly self-conlamed 
system could eliminate vul- 
nerability to electronic jam- 
ming or anlisatellite warfare. 
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16 Price Sale! 
Flat only 



WEATHE RIGHT EXTERIOR PAirr 

Si* -year durability sasysoap-and-wal 
dean -up, chalk and fade resis- 
tant Can be used on all SA LE 

surfaces. Available in white Q C 

and colors. 

Reg. 11 97 W 

EXTERIOR GLOSS FAINT SALE 6 .92 



CE HALOGEN HEADLAMPS 

Single beams. H5001, HS006, 
H4651, H4656 

K6024 otH60S2 DUAL 
BEAMS. SALE HJfiu. 



vac 



AIR FILTERS, 

For many U.S. and 

import cars and light 
trucks, Quality equals 
mff J s specifications 



5 GAL. SHOP VAC. 

lndoor/outdoor- Use for total home 
core . workshop, garage, pallo or 
car. Accessories included. 

SALE A 



Its a home sale! 
Its an automate! 
Best of all, it s a 
K mart sale. 



AFUO 






Universal size Eo Jit most B' Fold 
GMOChevy/ Dodge fall- size 
trucks, 6' S' 10 and Ranger 
pickups. Over the rail pro tection 
including hardware and tailgate 
protector. 

SALE 



/ W INSTALLED 
SPECIAL ORDER LINERS, 199 00 

Installed £.1 no addilional duaife- in stores 
with scivicc during regular servicr how 
Style .ir.i! n i .1 nufan'urcr nidy vary 



DE BUG SHIELD 

62 M Or AS" Smoke, red or 
blue. For many pickups 
and vans. Mounting 
brackets sold separaiefy 



SLID TNG TRUCK WINDOW. 0 

Gear glass, aluminum frame, sizes 
to fit many trucks. Style Sc mfg. may 

varY KENDO Rondure 



CUT’ TO- FIT ^ 

RUNNING BOARDS. 

WheeUo- wheel 68" or 85" 
extruded For most pickups and 
vans 

9tf RUNNING BOARD, 79 97 



TRUCK MUD GUARDS ™ 

Heavy-duty rubberized vinyl Has pre- 
punched mounting holes. Choice of styles. 



SIX INCH OFF-ROAD LIGHT. 

100-waEt. round halogen truck lighl. 

SALE 



JL^/EACH 

NINE INCH RECTANGULAR 
SALE 



STAINLESS STEEL UNIVERSAL 
LIGHT BAR, 

Universal Eight bar for mosl trucks. 

Av aiUbte in moLt Etoits. 

lights not included SALE 



LIGHT COVERS 
SALE 3.97 



rj9 USE OUR 

Xki4/aimy 
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■■ \V DIIROKON 

1 Ta\ PLfcbef Queen 








-= A TRUCK BEDLINERS, 






< mart helps y° u do it better for less. 





jKRACO 



i OUR BEST CAB COVER 



W 1 — 

PORTABLE WINCH. 

2000' pound capacity. 

Take a load off pulling 
jobs on car. boal or equipment 
trailers. Easy- E ch fig. Qpemes off 
lZ-volt pov^er source 
Model 2000 with case. 



SALE 



SALE 



39 9 



7 



199 



00 






DELUXE CAR COVER. 

35% cotton, 65% 

Water repellent. All -elastic 
bottom with reinforced Zipper- 
Medium. large or extra -large 
/taiiiliabfr in mosl itare*. 



Floor maifi and seat color* available In choke of colors 



DURANGO' 

SEAT COVERS. 

Deluxe Western -styled, 
form fitted bench or bucket 
covers for standard and 
mini trucks 



FK.G 






SALE 



CLASSIC VELOUR 
SEAT COVERS. 

Luxurious vdour with 
lough heavy- duty vinyl 
conslmcboriL Foam 
added for exira comfort, 
ligh or law backs 
SALE 



Rubber Queen 



FOUR-PIECE 
CARPETED 
MAT SET 

Twin from and 
rear plush mats. 

StVlr And mir may 

wiry 

SALE 

19 96 



PICKUP MATS. 
Twin front for full' 
St?e piClltMpS. Slylr 

unJ lYifr mi/ Vhty 

SALE 




tw mt 









Kmaril 



TWO-TON 
HYDRAULIC JACK 

With plastic storage 
case. 

SALE 



F0UR-1QN WITH 
CASE 

srx-TON WITH 
CASE 

TWELVE-TON 
WITH CASE 



Style nnd manuiacrum muy vary 



TWO-TON HYDRAULIC FLOOR JACK. 

Swivel casters. Compact for home or business. 
ModeE 41 - 14, Style and mfr. may vary 

SALE 



THREE -TON 
JACK STANDS, 
SALE 19.97 PAIR 



TWO- HORSEPOWER 
AIR COMPRESSOR- 
'S PS1 air compressor 
mounted on a 20 -gallon 
tank Includes IS' air hose, 
lire chuck, fas! couplers, 
in flat or kit. blow gun 
SALE 



AIR TOOL 



It's a home sale! It's an auto sale! 



FurthfirSre a 2 H P 


1 _x: 


R alT compressor 




and receive a drain i 


cEtaner, aii chisel , 




or spray gun at no 




addjliQna] charge, 
direct from the 
mix Details in 




store. 
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MQTDRVATQR 50 BATTERY. 

Premium starling power Excelled 
replacement battery Sizes for many 
U.S and import cars. Delivers up to 
45QCC&S, U fr. may vary. 

SALE 



WITH EXCHANGE 



InslaDaucift 
available In stores 
with service 



Starters and 
a.kemalors 
available for 
many cars. 



Warranty deialb in stare. 



Scfiauer 



©CAROL 



DELUXE ROLL AROUND 
CHARGER- 

For fas! charging and boosting 
6^ or 12- volt batteries. 

Features one-hour timer and 
atilomalic shut-off 
Manufacturer may vary. 

SALE 



12-FOOT 

LO-GAUGE 

BOOSTER 

CABLES. 

Heavy duty 
copper Tangle - 
proof For side 
or top terminate 
SALE 



0 FOOT 10- GAUGE 
HEAVY- DUTY 
BOOSTER CABLES. 

SALE 



TEN-AMT MANUAL BATTERY 
CHARGER. Mfr Bidyvuv 



12-FOOT B-GAUGE SALE 

BOOSTER CABLES 107 



PORTABLE AIR TANK. 

Sbc-gaLlon lank with [»n'bfT 
switch, solid brass manifold, 
pressure gauge and industrial 
hose. 



DELUXE AIR COMPRESSOR. 

225PSI compressor with pressure 
gauge, emergency lighl, warning 
flasher. 12-uoll Model LFB225. 



Best of all. it's a K mart sale 




t5 00 Rebate’ i 



ARMOR ALL 
PROTECTANT. 

Protects and 
beautifies. 

is n Q*. 

SALE 



F SWTRLON 
I MARK II 
BRUSH 

Water- powered 
brush with hose 
connector. Cleans 
cars H RVs, home or 
vans 

SALE 



W TURBO 
f WASH 
r PRESSURE 
r WASHER 

L for home, 

■ autos, trucks. 
rn vans, RVs, boats, 
W motorcycles, 

* windows WRh 16 
oi. of Soft Suds, 

SALE t 



64-OUNCE 
ECONOMY 
REFILL SIZE, 
SALE 9.97 



SIMPLE GREEN 
CLEANER. 

Great for 
wheels, tires, 
floor mats, 
upholstery 
1 and many 
% household 
\ uses. 24 II. oz. 
\ SALE 



DL HAND CLEANER. 

Heavy duty hand cleaner 

fhaste I4oz neiwt- 

COTTON SALE 

SHOP O O 

TOWELS. MM 

SALE 2.97 tUU 



MR. RATCHET 

SCREWDRIVER 

SET 

Complete with six 
bits and seven 
sockets. 



ECONOMY 
StZEWD 40. 

Multi- purpose 
lubricant stops 
squeaks, 
protects metal, 
loosens rusty 
parts, frees 
siieky 

mechanisms. 

\2 n «. 

SALE 



WIPER BLADE St REFILLS. 

Popular sizes to fit S ALE 
many U- 5 cars and Q< 
light trucks. Choose ^ ' 

one blade or pair of fc* PI 
refills 16* 19". 



^ r 10-GAL. PLASTIC 

wet/dry shop vacuum 

Includes six-fool SALE 

hose, two extra 

weinds. and 10- -inch U 23 

nozzle. A 



Under the roof or under the hood 



Details In item 
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IOBC FIRE EXTINGUISHER 

— — - US.C.G AP 
UL rated 
r 10-BiC. 

l|f \ effective on 

NjKl ' gasoline, 

uE kerosene, 

! flammable 

liquid?. Dry 

I chemical 

I h ' - type. 

: ;. * . sale 



KRYLON 

SPRAY 

PAINT. 

Dries in 



mats ^ 

jedi-spac* 



recoals any- 
umc, uniform 
coverage, 
dean and 
easy. No 
runs, no 
drips or 
ciTon. 

Choice of 
colors. 

SALE 



CARPENTER 

_wpiju y\L--~ 



READY TO USE 
COMPOUNDS. 

Patch small holes and cracks. Use 
tnd CK>rs or Oui d oors Pi nl 
RED I -SPACfC, SALE 1 37 
WOOD FILLER OR GLAZE TUFF. 
SALE 1.77 



2BC KITCHEN FIRE 
EXTINGUISHER SALE a 77 



HEAVY-DUTY 

SPRAYER 

Use for jobs 
such fli 
houses, 

garages, fQM 

decks, 

and 

fences. 

Sprays up 
to one gallon 
of latex in 
20 minuter 
Complete 10- 
piece OLtlfll 

SALE 



uvncnnt 



FIRST ALERT SMOKE 
DETECTOR. 

Delects smoke. Battery lest 
button. Beeping signal for 
low battery SALE 



MASK IT. 

One -hand tape 
applicator, cuts 
precisely and 
evenly Ideal for 
window and door 
trim, baseboards, 
[wall and ceiling 
Vdges 



WAKE N WARN SMOKE 
DETECTOR ... SALE 6.97 



ACRYLIC 

LATEX 

CAULK 

to Mildew g 
and ? 
moisiure 
re si si ant. 
pain table, 
and easy 
to dean -up 
SALE 



GR6Q ELECTRIC 
GLUE GUN 

I dir . i rigger Iced ;i i 

j regulates glue How. 

[Reliable solid slate 
circuitry, easy to use r and SALE 
no mess Retractable front *7 *7 
Island keeps hot glue gun * * 

jupright when not in use 

30 CT GLUE STICKS, SALE 4 96 



STURDY UTILITY TOOL BOXES 
UTILITY HIPROOF TOOL BOX It ■ x 
7 ¥f % T , SALE 7 88 

COVERED TOOL BOX 19 * 7' * 

7", SALE 9 97 

RED UTILITY TOOLBOX 15" x 6 x 
3'/i H , SALE 4 44 



6 02. s 
KWIK 
SEAL 
SALE 
1.17 



- ' 



A 













One Coat 

tnterio* Late* 

Flat 



8 9 



It's a home sal 



FASHION FRESH INTERIOR PAINT 

Custom -liming available. six-year durability, 
easy cleanup. 

FLAT SIMJ^LOSS. 

SALE SALE 



PERFORMER EXTERIOR PAINT 

10-year durability one -coal coverage, 
fade restrain colors, V soflp-&nd*waler 
clean Lip, can be used an all surfaces 
Tinting at no extra cost. 



FLAT. 

SALE 

Q92 



SATIN. 

SALE 



PRIMER. 

SALE 



)92 g92 



&Tnm 



Priir 



A 1 



OUR BEST INTERIOR 
FRESH LOOK PAINT. 
Soap and -walor cleanup, 
superior wa sba biEity, 
excel! enl stain removal, 
fast dry, lough durable 
^asy to apply. 

SAJI* 



All paint* available in 

choice of colors. 



Vj Price Sale 



Flfll only 






ts an auto sale! Best of all, its a K mart sale, 

* 




FULL range rotary 

DIMMER. 

On/ off switch Adjmstnbk 
brightness level. Solid stale. 
75 watito 600 watt, 
Maximum 1200 AC J 

incandescent only. | 

SALE I 



MISER FLO OD LIGHT, | 
Indoor flood, 50 wafts of 
lighting for only 45 watts of 
cost. 



SALE 






U 



SALE 



U ' » * "l vv 

"tau L,+r TO -m 



SALE 



25*40*60* WATT 
BULBS FOUR-PACK, 

Decorative bulb, 
candelabra base, and 
bcnl lip. Gear or 
frosted. 



40-WATT BULBS MEDIUM 
BASE FOUR PACK, SALE 199 



MISER' 

OiIfrlrA^ 

Floodlight 
& FixUre 






55 ‘70-9 5 -WATT SOFT WHITE 
MISER BULB FOUR-PACK. 

Less glare and fewer shadows. 
Lower energy cost. 



65- WATT MISER LIGHT 
HOLDER. 

Outdoor floodlight and 
fixture, 2000-hour rated 
Plastic holder with 4' cord, 
swivel bracket, detachable 
6* spike. Combination base 
plate for outdoor mounting 
SALE 



/ft stow™ five-watt NITE 

* LIGHT BULBS, FOUR-PACK. 

Lower wattage, white and 
_-a ' dear color: 

^ SALE 



5 LX 



TAP. 

Grounding hex tap in. brown 
or ivory color Rigid plastic 
construction with flat base. 

Converts duplex three -wire 

grounding recepiack to six 
grounding taps. For 
temporary or permanent 



SALE 



installation. 



5IX-FLUG GROUNDED 
OUTLET ADAPTOR, 
SAtB^ea 



^ fflH 
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Under the roof or under the hood 



AIR TOOLS. 

You r choice of 4 a" air drilJ, air hammer, ; / impact 
wrench, Va" air ratchet . SALE 

or dual action sander. L 

HI SPEED SANDER, 

SALE 19.97 



29 97 



14-PIECE Yh-INCH 
DRIVE SOCKET SET 
Your choice of 
i fractional or metric 
Sets with case- 
SALE 



FOUR-PIECE MECHANICS 
TOOL CHEST SET 

INDIVIDUAL PIECES ALSO 
SOLD SEPARATELY 
6-DRAWER CHEST. SALE 69 OQ 
3 DRAWER CABINET 92 DO 
3 DRAWER ADD-ON CHEST 39 QO 
HANG-ON STORAGE UNIT, S9.00 



16- PIECE ^ INCH DRIVE 
SOCKET SET OR "A -INCH 
DRIVE TORQUE WRENCH. 
SALE 9 97 



b I II i *• I HU I- 



Purchase $3,00 worth of Stanley 
looh, and receive a home video 
of yaur choice. Also enter to win 
1000 Stanley tools, a library of 24 
home videos, one of nine Chevy 
Trucks, or a grand prtee gfa 
Chevy Tru ck and a £20,000 

home improvement 
Details in store. 



TOOL SALE — 25% OFF 



SValNCH BLOCK 
PLANE 

Hand adjustable. 
Tempered 3 t€tl cutler- 

SALE 

1Z 



12 INCH SQUARE. 

Grooved blade. Scratch 
owl. Level via]. 

SALE 



SO-FOOT 

CHALK REEL- 

SALE 



16 -OUNCE FIBERGLASS 
HANDLED HAMMER 

Curved claw Exclusive tapered 
design and rim tempered face 
for safety Vinyl grip 
for comforl 

SALE 



3 4 L 



24-INCH 

ALUMINUM LEVEL. 

Three 3G0 degree cat's eye 
vials Dust-resistanl vial 
covers Handy hand holes. 
Aluminum body 



SALE 



MAGNETIC TIP SCREWDRIVER. 

Aluminum magneltc shank. Five 
screwdrivers in one, five hits stored 
in handle Black oxide protected bits. 
SALE 



589 II 111 







9013 

CORDLESS DRILL. 

Light weighs 44"" two ■ speed 
cordless drill. Complete 
with three -hour j 

charger, chuck key £ 

and double ended 
screwdriver bil. 300- 
600 rpms. Idea! for 
around the house 
jobs. 



9509 CAETVAC 

JZompact 12V car vac Plugs into 
agaretlc Lighter For cars, vans 
or RVs. 



7391 

CIRCULAR 

SAW 

Z'-'h HP saw. 
Wraparound 
steel shoe Two 
handles for 
greater control 
Includes 7*/*" 
combination 
blade. 

SALE 



9530 

EIGHT-INCH 

RANDOM 

ORBIT 

POLISHER, 

Professional 
quality Polishing 
bonnet and two 
wan applicators. 



9S37 

SIX-INCH SANDER/ 
POLISHER ^ 

Professional 

quality jfl 

Vj HP 

Polishing 

bonnes, 

backing pad. 

and three 

assorted ^ 

sanding 

discs. 



BUGKtu 



7S71 SCROLLING 
ONE-INCH JIG SAW 

Two -speed High 
speed for wood 
and compositions, 
low speed for metal . 
cutting. Built-in saw- j 
dust blower keeps J 
cutting line clear. 

SALE 4 



THE ULTIMATE TEAM MEANS 
THE ULTIMATE IN PERFORMANCE 

| SALE SALE 



BULLET" 

DRILL BITS 

Drill up to 4 times 
faster in melaL and 
Iasi up to 7 times 
longer a - piece set 



PIRANHA 1 CIRCULAR 
SAW BLADES 

Cut fester and last up to 50 
times longer than sle-el blades 






LIGHT MAKER 
GARAGE DOOR 
OPENER 

Vs HP Turn on Indoor/ 
ouidoor house lights 
from ihe safety and 
convenience of your 
own car. triable 
light ta» delay One i 
Lamp module 
inducted- * 



V3 HP GARAGE 
DOOR OPENER. 

'/j HP opens IB 1 x 
7Vi doors. Safety 
reverse. 4 c ^tninute 
Sighl time delay. 
Multiple digital codes 
for greater safety 
QuieJ direct gear 
drivt . Solid State. 
SALE 



52-INCH HUNTER CEILING FAN 

E Three speed , reversible Two 
LOO ^ Era '-apacilors allow motor 
[OO to run efficiently and quietly 
p even at low speeds. Specially 

designed Stronger hanger 
system reduces vibration 
noise Non tarnishing, 
scratch -resistan I brass 
finish 

* Wood and brass 

• White and brass 

► ■ Antique brass 



HEAVY-DUTY BATTERfES 

Use for clocks, cameras, 
flashlights, stereos and more. 
Eight- pack " AA \ six- pack am C\ 
"D" cell. Jk 

VOUR CHOICE 
/ SALE 



Its a home sale! 
Its an auto sale! 
Best of all, it's a 
K mart sale. 



S&jKuvuy «53<dk. tEOa L 'J 

OK SALE AUGUST 2S THROUGH SffPTEMHE R 10 AT MOST Y MART STORES ACROSS THE U S A 
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Probing Chemistry Of Stars 

MOUNT LOCKE, TX— A age distortion doesn't affect 
new low-cost telescope here spectroscopy, 
will aid spectroscopy— the The stationary base makes 
analysis of light energy at unnecessary the precision 
discrete wavelengths. Penn machinery that would move 
State University and the the primary mirror, Typical- 
University of Texas are ce^ ly t large telescopes have to 
operating on the project. track celestial objects as the 
The Spectroscopic Survey Earth's rotation moves them 
Telescope tSSTj will cost across the sky, But on the 
only $6 million— a bargain SST, twin light receivers 
compared with telescopes of — mounted on rails 40 ft, 
similar light-gathering *boire the refleetcir— take 
capacity. Two key money- care of lh o tracking move 
saving features: a modular merit, guided by TV cameras 
primary reflector made up of housed behind secondary 
dozens of smaller mirrors, mirror assemblies. The sec- 
ond an immobile base. onriary mirrors focus most of 

The modular design elimi- light onto an optical fi her, 

nates expenses in casting u which carries the light to 
single 27-ft. mirror. Though spectrograph ic equipment, 
the reflector's shape is a sec- The SST will provide data 
tiun of a sphere, rather than a on chemistry of many of 
paraboloid, the resulting Lm- the fainter objects in the sky. 



TEMPLE COMBE, ENGLAND— A remotely operated vehi- 
cle (ROV) tracks down and destroys mines in an operation 
develofied by Plessey Naval Systems. 

Tethered by a 32HO-fL power and data-tran&mi^sion cable, 
the ROV swims ahead of its parent Vessel. On-board search- 
sonar sweeps an area ahead of the vehicle, which then Fcjcuses 
a high-frequency sonar beam to aid identification of detected 
objects. Final classification is made via TV camera. 

The ROV con haver over an identified mine h thanks to tan- 
dem fore-and-aft propellers, as it lowers a disposal charge. 
The remote operator detonates the charge acoustically oiler 
the ROV withdraws to a safe distance. Plesaey has matched 
the ROV with a containerized control console for rapid de- 
ployment in troubled waters. 



Shaking Thick Predicts Quakes 



Vibrator's Internal piston slams housing to create seismic waves, 

PAHKFIELD, CA— Every Researchers at I^awronce 

month here on the San Berkeley Laboratories use 
Andreas Fault h a Efi-ton the aeismic waves to look for 
truck lowers its midsection, new cr&cka in the fault. Such 
raises its wheels and shakes, cracks, which may herald 
producing waves of vibration catastrophic failure, change 
that sets mo-meters can detect the speeds of sound waves 
9 miles away. traversing the rock. 
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\ AUSTIN, TX-Laner* forge 
I ^-dimensional models from 
/ computer designs in a now 
/ method invented by a Uni- 
/ versity of Texas engineer. 

MI Car I Dec ka r d *s pro cess t 

known as selective laser sin- 
, tering, begins with the ar- 
rays of data that describe a 
com p a ter "designed obj eet . 
The information flows Lo a 
laser and a raster scanner. 
Based on the data flow, the 
laser turns on and off, while 
mirrors and prisms inside the 
scanner cause the beam to 
flash back and forth across a 
layer of plastic powder. 

' ~ “i The laser Hearn hits Lhe 
powder in key areas, \t& heat 
fusing particles into solid 
plastic — a process called sin- 
tering, The beam follows a 
rolli ng drum that flattens nut 
a layer of powder, then raises 
itself and pushes a new layer 
amiss. 

/ The apparatus may rival 
/ stereolithography as a mod- 

/ cling adjunct to computer- 

. / aided design, Gu Med by CAT 

V and PET scans, the process 

could one day give doctors 3- 
s«y TFHEo d imenrional models of bones, 
POWDE* an d t u mors. 



Computet controli scanning 
laser as It sinters model layer 
layer. Leveling drum 
Introduces fresh l^ycra 

nj nnu/fW 

va |™T» WL1 1 



compute* 



Lett ftr>gei has / 

sensor pad. 

Fingers Help 
Robot Hand 

UNIVERSITY PARK. PA 
— Three fingers, control fori 
by step motors and airflow 
valves, can grasp a variety of 
objects in a versatile new ro- 
bot hard designed by Perm 
State engineer Uri Taach. 

Each polyurethane finger 
is flat on the inside and bel- 
lowed on the out aide. When 
filled with air, the finger 
bend* because the bellowed 
aide elongates more than the 
flaL side. Grip firmness is 
controlled, by adjusting air- 
flow independently to each 
finger. Meanwhile, the step 
motors can rotate the fingers 
into different gripping 
modes, lira 



LASER 



SCANNER 



IA54TP 

S£AM 
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SIAM 



PCNVDER 
FOR 
NEXT LAYER 



NEW LAVFH 



PREVIOUS LAYER 



L£v£|.liyG DffUM r 

UNENTERED POWDER 



of the new Skyey e is baaed on 
optically stored videu maps. 
Associated software allows 
operators to preprogram 
flight paths and fill in maps 
with objects located by the 
RPV. The combination of air 
and ground improvements 
may bring Skyey* attention 
as a joint-service effort gets 
under Way to field a family of 
workable RPVs by 
1991 k ^ JjK^- 



QNTARIO. GA— A new' re- 
motely piloted vehicle prom- 
ises Ui address problems that 
have plagued RFVs like the 
canceled Aquila. 

Developmental Sciences 
Corp.'s newest Sky eye mod- 
el hae a forward-looking in- 
frared camera fur nighttime 
or bad-weather missions. 
The vehicle can hold such 
payloads as radar-jamming 
apt^nitus or panoramic cam- 
eras, Ground -based trucking 



ifcyeye It launched from truc^mounted catapult. Air vehicle ha* In flight, Skyeye * rowy engine minimizes vU&rsttans for electronic 
20-fL wingspan and packs fuel lowing Ofaddersfor tQ-hour flight. payloads, demote display fa&ove | li part of ground statim 
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THE RESPONSE HAS BEEN TERRIFIC: 



In the latest J. D. Power & Associates 
Initial Quality Survey, new car owners 
put three General Motors makes 
at the top of the list of 
1988’s best-built American cars. 



Among the various measures of automobile 
quality, the J. D. Power survey is one of the 
better known. This year, owners surveyed 
reported fewer problems with three GM makes 
during the first 90 days of ownership than with 
any other domestic car line. 

✓ Cadillac 

✓ Buich 

✓ Oldsmobile 

Overall, these three GM car lines were the 
only U-V representatives among the survey's 
top ten. The other leaders included some makes 
well recognized for luxury and quality-Porsche, 
Mercedes-Benz, and newcomer Acura, to name 
just a few. 

RESPONDING TO 
CUSTOMERS' NEEDS 

People throughout General Motors have 
worked long and hard to build quality and 
value into our cars and trucks. GM people from 
every discipline are teaming up to put the best 
thinking and the best technology into the best 
products in GM history. 

We're taking our cues from our customers, 
responding to their needs for value and utility, 
while sticking to our own high standards for 
materials and manufacturing. 



MEASURING THE RESULTS 

Now our efforts are beginning to be recog- 
nized. Not only by the owners in the Power 
survey but by others who are just as qualified to 
judge the results of our commitment 
to quality. 

j/ Pontiac Grand Priz, Old&mobile Cutlass 

Supreme, and Chevrolet Beretta swept the 
competition for MOTOR TREND Magazine s 
19B8 Car of the hear honors. 

mjf Chevrolet's Pull-Size Pickup was named by 
readers of FARM INDUSTRY NEWS as one of 
the top farm products ofthe yim ft was 
the only vehicle of any kind to nuke the list. 

yf The Chevrolet K1S00 Full-Size Pickup won 
FOUR WHEELER Magazines award as 
"the 4x4 of the year." 

yf The Oldsmobile Aerotech, powered by a 
version of GM's revolutionary Quad 4 
engine, set a new closed-course speed 
record of 257.123 miles per hour. 

While all these achievements were hard 
earned, and the recognition well deserved, the 
most important reaction to Our efforts has come 
directly from our most important constltuency- 
our customers. Their response has been one of 
overwhelming approval: as of June 10, GM sales 
for this calendar year had increased by 9.4%. 
That's the strongest indicator that our vision of 
our customers' needs has been sharp and clear. 




Chevrolet Pontiac Oldsmobile 



Suick Cadillac (SMC Truck 
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CAR CLINIC 



8YMORT SCHULTZ 



Airing Air Bags 

not deploy at alt. The conse- 
quences of cither of these pos- 
sibilities is pretty chilling. 

Replacement should be 
done by someone who has the 
required special tools arid 
training, at id who can get an- 
other module. At present, that 
someone is the dealer, 

■ / c/ojiV consider ihis a job 
far the Saturday mechanic n 
for the reasons above and for 
one other — mast insurance 
companies have announced 
that insurance will cover re- 
placement of deployed air 
bags. Installing a new mod- 
ule costs about $350 to $400 
right now. 

■ Once the technician starts . 
extracting the old module 
and putting in a new one 
takes about 15 minutes, 

■ An air bag is only effective 
against the impact of a frontal 
or $ early frontal collision 
f within 20* to 30 9 of head-on >. 
It Won't afford protection 
against a side or rear impact , 
or if the car rolls over. It also 
won't help if the vehicle hits 
something etse Y like another 
vehicle or a stationary object 
after the original collision , 



Slid Lid 

Chris Warner of Titusville. 
Florida, has a solution to the 
problem of under-hood insu- 
lating blankets that come 
loose and droop from th-err 
small rubber-plug retainers. 
Chris recommends saving 
the 4-in . plastic cover that 
comss on a i -pound can of 
coffee 

Punch a hole in the center 
of the Eid and cut a shl from Ihn 
hoEe to the edge. 

Slide the cover between 
[he insulation end the unre^ 
tentive rubber plug to form a 
huge washer that offers tre- 
mendous support Apply a lit- 
He adhesive lo keep il firm ly in 
position. 




Chrysler's an- 
| M T Jnouncemcnt that it 
■AJudll be the first do- 
mestic auto manufacturer to 
make air bags standard 
equipment, these questions 
comp to mind! 

1. Who repacks a bag after it 
deploys? 

2. Doyou consider recking 
to be a job for the Saturday 
mechanic? 

3. Ifthejohhas tobedone by 
a professional technician, 
how long will the customer 
have to be without the car? 

4. Is an air bag effective in 
side- impact accidents? 

5. Can 1 get an air bag in- 
stalled in my present car? 

ARTHUR U SCHULTE 

oklanijfakk.il 



■ There is no repacking an 
air bag once it deploys. It 9 not 
like a parachute . The de- 
ployed unit is discarded, and 
a new unit in the form of a 
module about the size of a ci- 
gar box is installed in the 
steering wheel If it's improp - 
erly installed,. the new unit 
could deploy prematurely in 
the face of the installer — or 



because the bag deflates al- 
most instantly. That's why 
seatbelts must he warn, air 
bag or not. 

■ You can probably have an 
air hag retrofitted to a car that 
has air bags available as an 
option, Vehicles that weren't 
engineered to have air bags 
from the beginning are a dif- 
ferent, complex proposition, 
and / don V recommend at- 
tempting it. If you can find a 
shop that can do the job , the 
cost will be in excess of $2000, 

Promises 
To Keep 

! purchased a set of seat cov- 
ers for my 19S1 Plymouth 
Reliant 2-door sedan but I 
■can't install them, because I 
can't get the headrests out of 
their sockets. The service 
manual doesn't explain how 
to do it, J hope there's a way 
you can help me* 

ANTON fcANVICTOHES 
PLANO, TX 

How Jo remove these head- 
rests is a tightly guarded se- 
cret, because Chrysler doesn 't 
Want car owners driving 
around without them. 

So here's how : 

Get a 12-in. piece of thin - 
gauge flat metal, A length of 
banding steel of the. type used 
to secure cargo to a shipping 
pallet is ideuL 

Raise the headrest as high 
as it will go and slip the metal 
strip down alongside the 
headrest mount. Feel around 
until you hit a pin in a detent. 
Maneuver the metal toot so it 
t rips the pin , pu ll the headrest 
out, and install the seat cap- 
ers. The final step is to rein- 
stall ihe headrests. 

Popping Paint 

In ]{J&2 my son purchased a 
new Saab 900 from a dealer in 
Colorado, This vehicle had 
been painted with a clear 
coat of paint, whether by the 
factory or the dealer I’m not 



certain. Three years ago he 
moved to San Antonio, and a 
year ago he began to notice 
blisters on the hood and roof. 

1 1 re enclosed a photo m you 
can sec what the hood looks 
like. The explanation he's 
getting is that beads of w ater 
left after a rain act as magni- 
fiers for the sun's rays,, caus- 
ing the clear coat to blister. 
Is this true? 

JACK IL CAEtTHN 

CHEYENNE, WY 

WAetf a mess' Tve spent a lot 
of time in the San Anionio- 
San Marcas region during 
the summer—not to mention 
Florida where ids just as 
rainy and just ns hatband 
I’ve never seen any car that 
looked as bad cs this, 

What caused ike condi- 
tion f You state that you aren 't 
certain whether the clear coat 
was provided by the factory or 
dealer. Clear-coal paint is 
getting pretty common nowa- 
days, and any paint the deal- 
er applied was proba bly to re- 
pair shipping damage. 

One cause of blisters in a 
finished surface ts specks of 
dirt left on the surface. These 
specks hold moisture, When 
the finish is exposed to the 
sun, moisfure expands, 
builds up pressure and 
breaks the coaimg. 

It's academic whether 
beads of water magnifying 
the sun's rays speed up deteri- 
oration , but they aren't the 
cause. 

Other reasons for clear coat 
as well as non-clear-coat 
paint finishes blistering in- 
clude application of an execs - 
sively thick film and using a 
reducer or thinner that isn't 
compatible with the finish 
coat. I n your son 's case, d's too 
late for recourse against the 
dealer or automaker. Hut for 
what its worth , you haw your 
answer. 

Repainting is your only op- 

i Please turn t o pa&eW 
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If you don’t have 
GE Halogen Headlamps, 
you may be missing 
something important. 





See farther, 
drive safer with 
GE Halogen 
Headlamps. 

ihucan actually 
see up to 25 % farther 
daum the mod with 
GEHatagmS. 

And their crisper, 
whiter light it twice 
m bright at ordinary headlamps 
so you also see more clearly, 

Buy now and ytmV see up to a 
$4W refund check fio m GE 

Attampanimr m 




We bring good things to fife. 



ftEFlWDOFFFJl * 

far your $2 rifand on any 
| GEHdegen PmvrPhis Headlamp 
, ($4 refundon two), tmave the UPC 
I symbolfs) from ih* packages) as 
I pmtf of purchase and mnUwth this 

. form to £EHAi0C£\ REFUND 
I K1 Soi 5100 

Ibcatr, CA 92094-5104 

Print dturiy or us? mailing tobeL 

. 

' Ai/r/jj 

I City — 

I SlatitfZip, 

| S'vmbrt af lamps ptnchtiud: □ / □ 2 

I jVflft/ oj Tflailerhlvrf whfff purchased; 



t 



ALL RLOUEtTS Mt^rFlF. RFiLIVFI) 0V MfA' i\ 

brn^wm4tm^Mh,^mdkmiyo^G£^ Chut** 
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ail 1 7- mM m 4JWM 
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Courage 
for your car. 

Does your car turn into the 
gutless wonder on a hpfl? Does it 
crawl instead of climb? Do you 
press the pedal too much for too 
little acceleration? 

Ybur car's lack of courage 
could mean dirty fuel injectors 
are robbing it of power 
But erne bottle of STP ' Super 
Concentrated Fuel Injector 
Cleaner quickly dissolves deposits 
and undogs grimy injectors. It 
helps restore lost power and 
improve acceleration. Helps elim- 
inate tough starts and 
rough idling, too 
And its so easy to 
use, just add it 
to your gas tank 
So take heart. A 
dose of courage might 
be all your car needs to 
perform better 



Rdwcs 





tion r of course. Just be sure thnt the shop 
strips all the paint on thecar , right down 
tn the hare steel. 

A ltd if your son isr i 't planning to move 
fr> someplace like Seattle where there 
isn't much san, he might consider re* 
painting with one of the urethane paints 
that have better ultraviolet resistance. 

Missing A Diagnosis 

My I9H.7 Chevrolet Caprice, purchased 
new, hap a 4, Si-liter engine and fuel in- 
jection. Them continues to be an exces- 
sive amount of vibration given off by 
this engine from idle to about 35 mph. 
The dealer says he H s tried everything, 
including replacing the harmonic bal- 
ancer and flywheel 

I hope you can help. 

WILUAMJ.WAIJCKI 

tmANGEVALE.CA 

Chasing down vibrations is one of those 
things that have to be done systematical - 
ly and thoroughly. Assuming the cause 
of the vibration is in the engine bypasses 
the possibility that it w s in the d rivet rain 
elsewhere. 

I would think that any engine vibra- 
tion that occurred at the rpm ynur engine 
passes through between 0 and 35 mph 
would reeurat higher speeds in higher 
gears as the rpm pass through the same 
range again This leads me to suspect 



problems with the draeshaft, irons or 
rear axle. 

The dealer may need to replace the 
torque converter as Well to be sure the 
pmblem is indeed in the engine. After 
that r your last resort is an engine re- 
build, with attention to proper balance 
and trueness. 

Assuming that internal parts like the 
crankshaft or the driveshaft aren't bent 
or out -of ■ balance, if a possible that your 
vibration is noJ vibration in the way that 
term is normally used. In other wards , 
you may not have a vibration f but an en- 
gine miss. 

Have a gooti mechanic try a cylinder- 
balance test T shorting cut the plugs in se- 
quence. A misfiring cylinder won't show 
as much change in idle rpm when its 
plug is grounded. Here are a few other 
things to cheek 

■ Kparkplugs. Service Bulletin 87-47 
announced a change in the sparkplug 
designation for this engine The spark- 
plug anginal ly installed, ACR43TS or 
equivalent, should not be used, became 
H has a tendency to foul. 

The plug that is now recommended is 
the copper-core typeAC.R45TS or 
equivalent, t The fj in the AC designa- 
tion indicates a copper corej 

■ Sparkplug cables. Test each cable to 
determine if it exceeds resistance allow- 
ances. Also, make sure no cable is 
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Scoring Ringers 

This is one of those things you usually learn the 
hard way— and that s always |ust after itie pads 
stores have dosed for a holiday weekend. A lew 
weeks ago I overhauled a throttle- body inject ion 
unr| from a 2, 5- 1 iter G M eng me , but thi«s tip atso applies to Ford and Chrysl er . 

l was replacing the tuel injector into the injector Ihrottle body, which should be 
easy enough to do. Went right back together. In the days lhaE Toilowed, Ihe engine 

was hard to start after d had been warmed 
up. so I tore the injector aped again 
I found i hat in sealing the mjeclor. I had 
tom one of the Ohng seats Now I know to 
lubricate them with something like trans- 
mission fluid, so 
theyU slide into posi- 
tion easily. This is a 
good procedure lo 
use with any type of 
Omng seal. Don! use 
any type of gasket 
sealer or silicone on 
any O-ring or youll 
probably have a leaky 
joint. Goings rely on 
the small amount of 
movemenl lhat the 
ring permits, and glu- 
ing tt down will pre- 
venl it. 
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cnacAeof* allowing current to short to 
ground. See to it that cables are attached 
securely on both ends. 

■ Exhaust-ge® recirculation valve, It 
could be damaged, 

■ Electronic Engine Control, A fault 
should leave a trouble code stored m the 
electronic ^control module. Retrieve this 
code by following procedures in the ser- 
vice manual. 

Coy Joy 

In ‘'Car Clinic 1 * of March '8H, Pm sure 
you made a lot of Dodge Dakota owners 
happy, including me, I thought, by an- 
nouncing that difficulty in shifting the 
manual transmission can be overcome 
by having a clutch disc of different de- 
sign (part No. 4338352] installed. My 
joy, however, was short-lived when the 
deafer told me the technical service bul- 
letin governing this repair (TlSB 06-01- 
88) covered only trucks with £. 2-liter 
engines, Can you pkase Find out what’s 
going on? 

MATTHEW HARRIGAN 
SAN JOSE, CA 

When I wrote that item , / hadn V seen the 
TSB . 1 Car Clinic" often gets this hind of 
information verbally before TSBs are 
distributed. It didn't dawn on me to ask 
if the repair applied to Dakotas with the 
optional 3. 9 -liter engine as well as the 
standard 22-liter^ 

So r yes, it's true that TSB 06-01 -88 of- 
fers the repair only for 1986-8? Dakotas 
equipped with 22-liter engines, Howev- 
er. there's another TSB that may cover 
yau-TSB 06*02 *88- 

H s tort, addresses the problem of hard 
shifting, this time in alt Dakotas os well 
as Ram vans. Ram wagons and Ram 
pickups. 

According to t h is bulletin, the main 
reason for difficult shifting, clutch chat- 
ter h damaged transmission pinions and 
bushings t and vibration is that the 
clutch housing ivasn't tarqued in the cor- 
rect sequence. 

The TSB instructs a dealer to loosen, 
reposition and sequentially tighten the 
housing und struts. 

Low- Profile Pile 

Over the years you've mentioned the 
carbon- pile battery-load tester, most 
recently in the April 1SSB segment of 
"Car Clinic/ 1 Ho wever, you never say 
whether the carbon-pile resistance unit 
in the tester can be obtained as a sepa- 
rate unit. Like most Saturday mechan- 
ics 1 have a combination voltmeter/ 
ammeter, and the carbon pile would he a 
valuable addition. Can you tell me 
where to gel it? 

FRANK X. ME YER& 
BALTIMORE. MD 



Tve searched and not found any compa- 
ny that sells only the carbon pile a which 
is P resistance unit that puts a car’s 
charging system under load to simulate 
operating conditions so you can tell if the 
system can handle that load and still 
function normally, 

A carbon-pile resistance with enough 
capacity lo simulate the starter motor 
cranking the engine on a cold morning is 
a pretty heavy-duty item , 

Usually the carbon pile is pari of a sin - 
gle instrument that includes an amme- 
ter and voltmeter, which are simple r 
inexpensive gadgets. 

The carbon pile represents most of the 
coat of the instrument. 

Far example, the Carbon -Pile Battery 
Tester (tool No, AE 6IP38) sold by Kent- 
Afoone Tool Group of Roseville, Michi- 
gan , carries a $ 439 price tag. 

By comparison T almost any discount 
store or Radio Shack can sell you a volt- 
meter for $JO or so- Even a high-quality 
digital meter can be had for less than 

$100. m 

DO YOU HAVE A CAR PROBLEM? 

Juttf tUT* Afrirf about if. Sftn f piiHr fa far 

CfirC/tfftr, Popular Mrtha it ins , &?4 BW STtASt.^. 
A>w t f arA\ AT imtP. t ¥ Alfa UfUrt rtrHiirrt fa* 

attjtti+mf fartf jw of pm* -mi 

wfmvjrf a*// Ar rfTJtf+ujr/Mrt in far mi u nt it. 



SERVICE TIPS 

■ GM has + hfS updated advice 
concerning actual and psrcaivai d cooling- 
system leaks Firsl, \ racks oi residue 
around the lower pan ot the water pump 
□f oven a film of coolant on your ringers 
alte* wiping Ih am over the bottom of the 
wafer pump doesn't necessarily mean 
thal the pump is leaking. In other words, 
seepage from the water- pump weep 
hole is normal, so donT rush to replace 
the pump unless you're sure Jl s leaking 
Second, In seal small leaks (except lor a 
leaky tlosej. pop Iwo engine-coolant 
sealant pellets (pari No. 3634021) di- 
rectly into the radiator— noi into the re- 
covery lank, 

■ That clattering noise you may bo 
hearing in your Toyola Ceisca could be 
cprmng from I he speedometer drive 
cable II so. there 5 a newly designed 
cable. It carries ihe same part number 
UB371CF2053G) as IbB old cable, 30 watch 
it The new cable has a smoolh outer 
casing, white the otd noisy cable has a 
spiral casing. 

■ Has the cause 0 * an inlermittonl rough 
adte» stall and-'or hesitation from the 5-lrter 
engine of your 1908 Ford, Mercury or 
Lincoln been undetectable? It could be 
hiding— Morally FoMoCo tells "Car 
Clinic'" Ibal a cat built between T0> 20.87 
and 2'iSBB may have a throttle-position 
sensor with a broken internal wire. Reter 
your dealer io TSB 88- 9’ B. 

■ According io a recent directive toils 
dealers by Honda, only it oil consumption 
exceeds l quad lOOO miles should I he 
engine be repairnd under warranty, 



Will your 
new car 

outlive 
your new 

car loan? 

Introducing 5TP* Supra Wear Control 
for Newer Cars - formulated to 
help your engine run like new 
longer If you've purchased a new 
car recently you know what a 
huge investment it is. To help make 
sure that Investment pays off 
add new STP Supra Wear Control 
regularly to your new car's oil. 

It's an easy way to give your engine 
extra protection against heat 
and stress, So down the road, you'll 
have something to show for 
your money 
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INSIDE DETROIT 



BY JIM 1 DUNNE 



The New Shape Of Cougar 










in [ tear born. The front end of 
the car is a near copy of the 
all-new 1900 edition of the 
luxury sedan, while the rear 
i_H identical Ln the "HO model. 

Cars altered in Lhis way 
are usee] to prove out engine 
cooling of future models. Air 
intake through the new grille 
and lower fascia must be de- 
termined earlier than most 
other features of u new car, 

Ford and other auto com- 
panies save money and time 
by attaching the front end of 
a future mode! to a current 
production body for this kind 
of testing. When the 19BU 
Town Car appears, il will 
have a completely rede- 
signed body, new from 
bumper to bumper. 



□uim win mm a 4-door sedan 
to the Regal line next year. 
The prototy pe shown here is 
cosmetically correct, even 
though the panels on this car 



Lincoln Town Car 
rrwtejFwwi 
IWQlWt. 



are made of fiberglass and se- 
cured in place with tape 
strips far shipping. 

Consistent with the launch 
of the GM- 10 cars for the 1983 
model year, each of the divi- 
sions — Buick, Olds, Pontiac 
and, later, Chevrolet — will 
maintain distinctive division- 
al Rty ling themes. The Regal 

Quick Regal: two 
more dodn In 90, 



reliability than any other de- 
sign reason, 

Chrysler bosses can't wait 
until the new engine is in pro- 
duction, That's becausi 
company is dependen 
outside supplier— Mitsubi- 
shi — for its current Vfi F the 
3 CM iter used in van*, in the 
luxury Fifth Avenue and the 



sedan takes a conservative 
approach, but maintains the 
overall CM- 10 aero theme. 

Chrysler* V6 

Chrysler is going whole-hog 
in the design of its new V6 en- 
gine 1 slated for introduction 
late in 1989, Fuel injection, 
balance ah alts and 24 -valve 
breathing are alt planned. 
Displacement for the base 
engine will be 3.3 liters, but 
insiders expect that 3.&- and 
3.0-liter versions will also be 
available within a year after 
the basic 3.3 is introduced. 

Chrysler will stick with 
cast Iron as the materia! for 
the block and heads, more for 



Dodge Dynasty, 

Look for the Chrysler VG 
to eventually replace Lhe 
Mitsubishi engine, but not 
for acuuple of years at least. 

Hot Cars 

In more than one way B GM h a 
Camaro and Firebird are 
considered hot cars. The 
sportsters Lopped the latest 
list of most frequently stolen 
automobiles in the United 
States, The rankings, com- 
piled fay the National High- 
way Traffic Safety Assn., 
showed that during 1985 GM 
models took eight of the Lop 
10 spots in the most -stolen 
list. Other GM cars included 



I IKE ITS Ford-divi- 
sion cousin, the Thun- 
Idorbird, Mercury's 
Cougar will wear all-new 
aheetmeta] when it comes to 
the marketplace this fall. The 
major distinction between 
Cougar and T-Bird continues 
to be in the greenhouse area, 
where the Mercury version 
uses a more formal roofline. 
However, the treatment this 
time around isn't as stylized 
as the past couple editions, 
and insiders are calling it the 
best- looking Cougar yet . 

Mercury’s personal -luxu- 
ry coupe shares Lhe same en- 
gine and chassis changes as 
the Thunderbirdp including 
Ford's corporate S*fr4iter V6 
as standard equipment with 
an optional supercharged 3.8 
V6 available, 

Lincoln 1989-90 

A split-personality Lincoln 
Town Car was spied running 
near Ford's proving grounds 
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Corvette, Riviera, Eldorado, Monte 
Carlo, Grand Prixand Regal. 

But don’t conclude that GM builds the 
moat coveted ears. It's just that the GM 
models are among the easiest for 
thie ves to get started without keys . 

King Corvette 

11 1 told them that when I stepped down 
on the throttle, [ wanted to be scared. M 

That's the way Chevy chief engineer 
Fred Schaafsma described his instruc- 
tions to his engineers building the Cor- 
vette ZRl option „ the “King of the H ill” 
model. Reports from folks who actually 
drove prototypes of the ZRl indicate 
Schaafsma's instruction was followed to 
the letter. 

"I hit 70 mph at the bottom of an en- 
trance nunpTane driver of a late proto- 
type reports, "I had to backoff to merge 
in with the traffic. " 

Raw power is not the only feature of 
the special Vette. A separate J ‘valet 
key" that limit! top speed lets the owner 
turn the ear over to another driver or 
parking-lot attendant without fear of 
abuse. Also, an adjustable bus pension 
that regulates the settings of the shock 
absorbers lets the driver select a hard 
ride for best comering 1 or a iofter ride 
for most comfort. 

1991 Saturn 

Look for the new Saturn to hit the 
streets in late 1990, or early 1991. In any 
case, the car is slated to be a 1991 model 
when it makes its appearance. 

Three body styles are planned right 
from the start, a <1 -door sedan and two In- 
door types. One of the 2-doors will be a 
sporty coupe. Additional models — or an 
additional model line — would not be 
ready for a couple of years after Saturn 
startup. 

GM will build the car at a completely 
new plant in Tennessee. Ha turns will be 
subcompact to compact in size, and use a 
new 1.9-liter aluminum engine. 

Chrysler TC By Maseratl 

Chrysler is taking so long to launch its 
luxury-sports convertible that the 
changes planned for 1990 and beyond 
may show up in first production models. 

Of special interest at Chrysler are an 
independent rear- suspension sys- 
tem— to give the TC a "Maserati feel- 
ing/' according to Maserati chief 
Alejandro DeTomaso — in place of the 
beam rear axle plan ned for the first pro- 
duction models. 

In addition, an automatic transmis- 



sion that will fit the Maserati-designed 
16- valve engine may also make the first 
product ion run. The automatic trans* 
mission is important because Chrysler 
planners project that about SQ percent 
of the TCs sold here will have them. 

Miracle Fluid 

It Bounds as incredible as the green fuel 
extender a eon man once sold Henry 
Ford for $10,000. But this system really 
works. It is a different type of electrical- 
ly sensitive fluid that could revolution- 
ize the design of valves, fluid couplings, 
dutches or shock absorbers. The fluids 
will harden instantly as electrical ener- 
gy i» applied . Cut off the electricity , and 
the fluid returns to its norma) liquid 
slate. Apply smaller doses of electrical 
field, and the fluid becomes syrupy. 

This sensitivity makes the fluid con- 
trollable by computer, without any in- 
termediate mechanical hookup. 

Such fluids have been around for dec- 
ades, but problems wiLh high heat and 
corrosion have slowed their wide site. 
Now, a promising new formula devel- 
oped by Frank E. Filisko, a University 
of Michigan engineering professor, 
seems to answer those problems. 

in a fluid dutch, for example, the new 
fluid could idle in a liquid state, breaking 
the connection between engine and 
driveshalt. 

But when an electrical field is thrown 



around the fluid, in milliseconds iL thick- 
ens until ultimately it forms a near-solid 
connection between the engine and 
driveshaft. Cut off the electrical field 
find the fluid Ioecs its hardness and re- 
turns to its liquid state. 

In shock absorbers, the fluid’s viscos- 
ity can also be controlled to become 
thicker ur thinner depending on the 
need to adjust a car's ride. 

Chrysler's Plastic Car 

Starting in 1991, Chrysler will begin to 
Use Carbon -impregnated plastic in its 
car bodies. Don't look for whole cars to 
be done in plastic. That won't came for a 
long Lime. But stronger plastics that do 
the work of steel will show up in new 
models planned for 1991. 

Most of the plastic parts will be out of 
sight, used in the underbody or as back- 
ing for the exterior body parts, 

GM In Russia 

lt T s tough to negotiate a business deal 
with the Russians, at least for GM chair- 
man Roger Smith, who reports GM has 
had long-term discussions with Russian 
officials about building vehicles- 

"We tried to get an agreement with 
the Russians that provides us with 
cash, 17 Smith told GM shareholders at 
the annual meeting. ‘Unfortunately, 
there doesn't seem to be a word for cash 
in Russian." W 
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The new and revolutionary 
Beware of the imitations that 





Goodyear Wrangler MT radial 
are bound to follow in its tracks. 




'Breakthrough* is one of the must overused 
words in the tire industry. 

Yet, the new Wrangler MT radial really is a 
breakthrough in design and performance. 

It is the first radial 
light truck tire with a 
unidirectional, 'one 
way" tread pattern. 

This may not sound 
too important, until you 
need Maximum Traction 
in the mud, or sand, or 
over rock. 

And that's where the 
unidirectional tread of 
the Wrangler MT radial 
really delivers. 

It also delivers on the 
road, With superior wet traction. Superior dry 
traction. Excellent handling. While it also gives 
you exceptional tread wear 

As you can see, the Goodyear Wrangler MT 
even looks different than other light truck tires. 

And this difference ultimately shows in the 
most critical area of all the "contact patches" of 
the tires. Where your truck or sport vehicle 
ultimately meets and responds to the road. Or 
the mud. Or the sand. Or the rock. 

The Goodyear Wrangler MT radial is the 
newest member of the Wrangler family of light 
truck radial tires. 

No one else has a radial like it. 

But we fully expect that it won't be too long 
before some other tire companies try to copy its 
unidirectional design. 

So beware of imitations that are bound to 
follow. A year or so down the line. 




A Ckvkiymr MT 

paithr Wkmlhe 
WwMjfJfr MT jte 

difftKtKvmui iutvnarily. 








SCIENCE 



BV TIM COLE 



Science At Sea 



PROFOUND sense 
of wonder swept aver 
me as CmHr. Alfred 
E. Ponessa, USN, passed 
the tuna salad. 

We were seated in the 
wardroom aboard the nude- 
ar attack submarine Nor- 
folk, enjoying the expertly 
prepared food and the con- 
vivial discourse, when [ 
glanced up at the instrument 
repeater on the bulkhead . 
ThU little party was taking 
place somewhere off the 
coast of Florida along the 
100-fathom curve. Our 
speed? Well in excess of 20 
knots. Depth? Much deeper 
than 400 ft. 

As Norfolk's nuclear reac- 
tor quietly simmered just a 
few steps aft— converting 
water into steam, steam into 
turbine energy-men were 
casually taking their evening 
meal or standing watch, liv- 
ing comfortably on America's 
front line against numerical- 
ly superior Soviet attack and 
ballistic- missile subs. Ae l 
learned on a 3-day mission 
aboard Norfolk lo research 
our story in this issue called 
"The Captain Comes Home," 
(page 51), there is a signifi- 
cant amount of science in- 
volved in maintaining men 
and machinery at extreme 
depths for extended periods. 

Start with the nuclear 
pressurised -water reactor 
that powers Norfolk , Requir- 
ing refueling every 13 years, 
the pow r erplani T K continuous, 
controlled fission generates 
□n- board electricity, drives 
an electrolysis process that 
separates hydrogen from wa- 
ter to produce oxygen, oper- 
ates the lithium -hydroxide 
scrubbers that cleanse the 
atmosphere of carbon diox- 
ide, and desalinates and de- 
mineralizes ocean water. The 
science of underwater life 
support means Norfolk's 112- 
man cre w can stand watch in 



5JN-7 14 iVorfo/fc provides a cloieup pf modern mb technology. 



their shirtsleeve^ or study 
for their qualification re- 
views in a crew's mess. 

Beyond life support, pas- 
sive phased-array and 
towed-arriy listening de- 
vices detect and evaluate the 



sounds of ships and nubs — or 
"biological^/' as 1 found out 
one evening as a pod of 
whales crossed our path far 
above us. An imposing array 
of torpedoes, tube-launched 
anti ship middles and cruise 



mi Hailes multiply the force 
with which Norfolk stands 
alert — equipped with ter- 
rain-mapping features and 
sophisticated seeker heads to 
accurately put ordnance on 
target. 

As top Navy planners 
point out, the role of the sub- 
marine will be shifting in the 
months and years ahead to 
encompass activities beyond 
strategic-missile delivery or 
antisubmarine warfare. 
Having cruise missiles like 
the Tomahawk aboard gives 
Norfolk a new and significant 
land-attack role. And romo- 
kawks can accurately strike 
surface ships 250 miles off. 
Nuclear subs are now being 
coupled to dry hangars to 
transport swimmer-delivery 
vehicles used by Navy 
SEALS, Clearly, science is 
changing the traditional way 
the Navy uses its underwa* 
ter fleet. 

More importantly, im- 
proved real-time communi- 
cation, between surface 
ships like the Aegis cruiser 
and submerged vessels will 
mean improved interaction 
to detect, track and defeat an 
array of threats. Satellite- 
based real-time laser com- 
munication , or fiberoptic sy s- 
tems positioned on the sea 
floor, will make these vital 
links possible. 

The platform for these and 
other improvements in the 
fleet will be the SSN-21 
Seated// (see illustration)* 
The next generation in pro- 
pulsion, quieting, endurance 
and armament, Seaumlf will 
provide the basis for future 
improvements in sensing and 
ordnance. Seaumlf will also 
embody an important con- 
cept that Hyman Kickover 
and other submariners have 
always taken to heart. 

Peace through strength. 
Strength through sci- 
ence, PH 
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Instant-on radar: 



How It works. How to defend yourself. 



Inslant-on radar- sometimes called "pulse" 
radar— has been around for years. Out it's being 
used more frequently now radar operators 
by to defeat dot setor users. Here's how it wms. 

FI rat thing! ftrat 

Ordinary rada t and Instant-on radar use 
e*acriy the same type of radar beams, in fact, 
mast radar guns can operate either way. It's just 
a matter of which buttons the operator pushes. 

Hot ord Inary radar world 
In an ordinary radar trap, the radar gun is 
aimed at traffic and il continuously transmits 
a beam of radar wavos. the effective range for 
the radar to ‘"see" your speed is less than a 
half mrle for most cars, longer for trucks. 

Hour rada r daiKtori Mirk 
A radar detector Is a radfo receiver tuned to 
radar frequency. A high .performance radar 
detector is sensitive enough to pick up the 
radar waves before you drive within speed- 
measuring range. ir& as simple as that. 

How Imtint-on radar works 
The instant-on radar trap ra set up just like 
an ordinary ratfor | rap. The only difference is 
that the gun doesn't transmit until the operator 
pushes a button. So Thera is no radar signal 
for a radar detector to find. 

Then when you're within speed measuring 
range, ihe operator triggers the beam Hence 
the term “instant-on" The radar reads your 
speed wltlrin a fraction of a second, too quickly 
for a human to respond . 

You r only bop* 

Because InStant-on radar is foster than your 
reflexes, your only defense? is to Identify It 
before you are within its range. You must detect 
it when the operator japs the traffic ahead of 
you. For this, your detector must reach out for 
distant radar signals. 




Use *Uisfcwnraiirml& U W-ILTM Of ttefllMif rMflf 
uhlUi (hn-L tan be £-gern-l«d in an inElar.l-tm l -p# , ' , pijl«^ fncJK- 



You're looking for weak radar mat lasts only 
a few seconds. Finding even one such " pulse" 
is cause for Start. Finding a secies of them, 
each stronger then the previous me. indicates 
you're approaching an in&tant-on radar trap 
that’s picking off traffic ahead. 

Sent* old atrat*gy 

identifying mstanl-on radar before you dome 
in range is the only defense today, Just as it 
was when wo first introduced Escort. .That's why 
our warning system, used on bath Escort ana 
Passport, tells you both the strength of the 
signal and I he length of H. You need to know 
both to defend yourself. 

Nettling but th* truth 

Our warning System indicates signal strength 
two waysr by a meter for a visual check, by a 
var lablB-rate beeper if you prefer to listen. The 
length of itie signal is indicated by the duration 
of I he alert. Knowing signal strength and signal 
length of every radar encounter is the only way 
ta find Instart-on radar before It finds you. 

Escort and Passport are the most effective 
radar-warning instruments available. But don’t 
take our word for rL 



DOING IT WRONG 

•hen jfU iirvOBmaairtl *,hw\ inil\n/irgn radfl# li ntfliiryj 
man run ortiwry radar ueuij Euriwd on wid aft, rr 
thrum Icq mi its, D* lens* ciunti titmn u? darfacittf 

she aflf jMtorg i T «K>uan to twd ishj 

Mb *U totMhtfinttiaS*, ¥M ■.•!* (Hrttctnr mfll«T tifl* 

eddM a tealur* ti = kn» ftutMlonr in- on* of hd 
mwhils rtcrtim wTiirl iE 0o*r 



Wit'h IRIS uvu- dH'jaL-fi ijug WjtfMn UTtrievtti dr i n,£h 

srrmKin BtpwJ,a“^ Appear on iti. dtsptey and H 
» wciflralaiir: Hutto ^ir taflvGUan 1 ' 

ThJi nmt, pplHt- UMortvnjLny. 04 HdOflH fRtttNie* 01 4) 
tMf Iv^rrmniPi rngivil >• <■*(?-. pi insturfl-gfi simhinEv 

nrfian syju i« wiimn range Trufr p’dlcrlicin Eftini Jliljsnl >C?n 
lU-prndi On Ed wtdk *i(Jhali. Eiul PulSio 

■FfowH:lion"do^&Aneapood to iinaH *<inaM 

Hi* mahor seit* H'> k iMurft "tttw yw -non fau't* 
l»m|j Uiol aE ' Arwl tfort't E he pmbkwT! VW1er. ycuns feeing 
hhnl a1 B ilVlac«att 



In 190 T r Car and Griwr. flopida/ Mechanics 
and Roundci each published independent tests 
of radar detectors. And each gave us the highest 
ratings. Dan toll-free and wen send reprints of 
the complete tests, not Just excerpts or quotes. 

Wt'ra a* close as your pho no 
We seli direct to you, and we guarantee your 
satisfaction. \t you're not on rifely satisfied 
within 30 days, return your purchase. Well 
refund you r money and shipping costs. 

To order, cult toti-rree. Orders in by 5:00 pm 
eastern time go out the same day by UPS and 
we pay trie shipping. Overnight delivery is guar- 
anteed by federal Express for onfy $10 extra. 

Call now and (he best defense against 
instant -on radar can be in your car tomorrow. 



Order Tod «y 

TOLL FREE i-80 0-543*1608 

I Mon-Fn Sam 11pm, Sat- Sun 9 l 3Q-6 ESTj 



VliA 






fly maU send ta address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 



PASSPORT 

(foekat-SUe Radar Pruluttlon $295 

rOtiiBreu iidd I1E.23 Cn ■ 



ESCORT 

RAMJR WARNiNQ CEfVER 



The Classic of Radar Warning S245 

Ohio Hr 1 . 



Cincinnati Mjcmwave 
► Department 75-B90 
One Microwave Plaza 
Cincinnati, Ohio 45249-9BQ2 
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ELECTRONICS 



8V STEPHEN A, BOOTH 



Battery-Powered Hot Stove 





HE 1988 baseball sen- 
son was well under 
way when Frank Li ilv 
ineon and Lou Pioiella became 
field managers* of the Balti- 
more Orioles and the NVw 
York Yankees, respectively. 
Yet even before getting t hL- 
call, these dugout chieftain* 
had faced off in a 9-inning duel 
of diamond smarts . 

The box score for 
that match kip shows 
Robbie cm the debit 
ride— the result of hi* do 
tiding to stick with hi* 
starting pitcher when, 
with two mits t none on and 
the score five-all in the twii- 
tom of the ninth, Sweet Loll 
sent George Brett to the plate 
as his designated hiLler. 
Brett P home run snatched the 
win fat pitcher Roger Clemens. 

No, Brett and Clemens 
haven't been snatched up by 
the Y ankees . Anri even if they 
did draw paychecks on the 
Bronx Zoo, it's highly unlikely 
that they'd be locking horns 
with Cy Young, who left the 
mound in 1911. Unless. that 
is, the contest were to take 
place in the Elysian Fields of 
computer-assisted fantasy. 
Thai is precisely what hap- 
pened earlier this year at 
Manhattan's 21 Club, where 
Robinson's roster of Hall Of 
Famers mot Piniella's team of 
contemporary AIFStars in 
Starting Lineup Talking 
Baseball, an electronic game 
from Parker Brothers. 

Although the plastic base- 
ball stadium has the appear- 
ance of a Sari's $89 toy (four C 
cells not included), Starting 
Lineup employs sophisticated 
computer electronics to simu- 
late real game situations 
— and announce the play-by- 
play in real time. Games can 
be played in a variety of ways., 
by up to two '‘managers.* 

The stadium- like game con- 
sole itself boasts a megabyte 
of processing power, In eon- 



Computer chips and major 
league rt aia mnkz Start Ing 
Lineup more than a 
kid i game. 



junction wdth the team car- 1 
tridges— which contain 

between 25 6 and 5 12 kilobytes 
of player information — Start- 
ing Lineup can generate 

250.000 different plays, with 
15p000 possible outcomes. 
Moreover, each play is called 
as it happeiiE, in the voice of 
Oakland Athletics announcer 
Lon Simmons. The speech 
synthe«!^chipacctHinLH: for the 
other part of Starting Line- 
up's name: Talking Baseball. 
The chip contains more than 

10.000 sentences that apply 
specifically to what in happen- 
ing on the field. The annnunc- 
er even keeps upa good line of 
patter w ! hen nothing's hap- 
pening-such as when one 
player is deciding on a pitch. 
Voice quality i* good— it p s 
modulated, not a monotone 
— and is accompanied by 
sound effects that include 
crowd noise h the ballpark or- 
gan and the crack of the bat. 

The outcome of the plays in 
Starting Lineup is deter- 
mined by probabilities of what 
a player might achieve in a 
particular game situation. 
These probabilities derive 
from the individual player sta- 
tistics contained in the team 
cartridges — stats current 



probabilities of its success or 
failure takeover. You can 
make player substitutions at 
any time, call for time ouL, 
even ask far an instant replay. 
Other modes of play ing the 
game begin in any inning with 
a game-in-progress score, in 
order to replay historic games 
am l find out what would have 
happened “if." For example, 
would a tie-breaking ran have 
scored on a grounder to 
short if the manager had 
called his infield in? 

For its debut, Starting 
Lineup comes packaged wdth 
a cartridge for American and 
National League All-Star 
teams i As an introductory 
bonus, you get 20 Hall Of 
Earners on another cartridge. 
In the future, Parker Broth- 
ers will issue e ight more car- 
tridges, priced at about $25 
each and representing all 26 
rroyor league teams. Stats will 
be updated each season. 
There also will be another Hall 
Of Fame cartridge containing 
the life's work of 60 old-time 
groats. To help you manage 
your team (or see what Gy 
Young looked like), each car- 
tridge comes wdth picture 
cards that provide each play- 
er's lifetime stats. 



Tiny TV; II 

last’s include LCI5 color TVb 
among this summer's box- 
office hit sequels such as 

(Fli'OM' fH-rw fo page £6) 



through the 1987 season. 
Something in Brett's career 
indicated a high probability 
that he'd park one against a 
right hander in a two-down, 
none-on , tie-game situation. 

This doesn’t mean that 
Starting Lineup's outcomes 
are predelenrimed — because 
you're not a kme-duck man- 
ager overruled by rolls of the 
dice. Tn the contrary , you call 
the shots from the game's two 
control consoles. 

For starters, you write the 
lineup card from the roster 
programmed into the team 
cartridge. When your team is 
at bat, you determine bow T the 
batter swings at each pitch, 
call steals, squeeze plays or di- 
rect a baiter to try for an extra 
base on a hit. When your 
pitcher's on the mound t you 
can pinpoint the location of 
fastballs, change ups or 
curves, call for an inten- 
tional walk, a pick off or a 
pitchout, [t's only after 
you've made a manage- 
rial decision that the 

Actlve-mai/fx LCD 
drjwyfefds 
tfurpivpkj- 
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(As Far As We Know) 



More pec^le use CompuServe than any other online 
computer information service on Earth. 



Over 380,000 members access hundreds of information, 
communications and entertainment services online. 



Thousands with similar interests and special expertise 
converge regularly and exchange ideas on an ever-expanding 
list of special-! nteresl Forums. 

They have access ton combination of more financial 
information, a greater variety of shopping services, 
and deeper research resources than any other online 
computer service. Anywhere 



Of course, it's conceivable that there's a service like 
ours somewhere that could give you more for your money 
Butjou may have to travel a few light-years to find it. 

Instead , alFyou have to do is visit your nearest computer 
dealer today To order CompuServe direct, or for more infor- 
mation, write; CompuServe, 5000 Arlington Centre Blvd., 
Columbus, Ohio 43220. Or call 800 848-8199, In Ohio and 
Canada, call 614 457-0802. 

CompuServe* 

MH-tlifl iUlMr 



EXPERIENCE UIM WE PERFORMANCE IN 







Uim* LIGHTS. ULTRA LIGHTS lart 5 mg.Tef, O.S mg. "«<!«"(!. BLTfH 100-5, 
MENTHOL IHfe B mg. "w*, 0,7 mg, maim MENTHOL ID mg,'tap M t 0.B mg. 
nitoune. FILTER; 11 mg, *tar", 0.9 mg. mcntffiB, a«, pm ppufifl by FTC method. 




SURGEON GENERAL'S WARNING; Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth. And Low Birth Weight, 
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How can anything so ultra light 
taste so ultra good? 



Find out for yourself. Try a pack today 



VANTAGE® 
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ELECTRONICS 
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calculator or television dispby$ t change 
their Hltflnmrml with the slighted appli- 
cation of electrical current. In a backlit 
display 1 the electrical charge can cause 
the crystals in an Lai-rJLvLcLui.il pixel la align 
themsdve? perpendicularly to the dis- 
play to let light pass, or parallel to the dis- 
play to block the light. 

With mare than 92,000 pixels on a 3-in. 
screen— each topped by its own color fil- 
ler— it takes quite a system to tell each 
pixel what to do to create a motion video 
image, tn the new active- matrix drive 
system, each of the pixels Ls linked to its 
□wn thin- film transistor (TFT). The TFT 
conveys the rapid voltage changes that 
correspond to changes in the moving TV 
picture. Rapid, in this case, could mean as 
often as every of a second t which Lh the 

image scanning rate of a television frame. 

This direct-link, “active" matrix has a 
big and visible advantage over the pas- 
sive-drive matrix used previously. In the 
passive system, pixels arc not addressed 
directly. 1 nstoad. the picture information 
travels along the entire distance of the 
vertical and horizontal lines where the 
pixel might be located. Along the way, in- 
formation meant for a particular pixel 
might spill into adjacent pixels. This con- 
dition,, known as crosstalk, reduces the 
overall contrast of the picture, yielding a 
blurred appearance. 

Other elements also contribute to the 
high quality of Crystal Iron's display. 
Like the Magnavox unit, Sharp's uses a 
backlight whose color temperature emu- 
lates that of natural light from the mm. 
and a black grid etched around each pixel 
gives the overall image greater defini- 
tion. As we pointed out in July. you'll pay 
the price for these improvements not only 
at the cashier's window, hut in replace- 
ment batteries. Expect about 2 hours of 
play fmm five alkaline AA cells when us- 
ing the built-in backlight (with the screen 
in the closed position) or accessory back- 
light (this allows you to flip up the screen 
for viewing at an angle). The same batter- 
ies will provide 4 hours of power with the 
screen flipped up to take at! vantage of 
ambient Light, but you might find this 
way of viewing leas than ideal. The back- 
light is the only way to go, anti will justify 
your investment in recliargeahle cells. 

This brings us hack to configuration, 
and why you might find the box>\ prole- 
tarian shape of the CryxLallrun more 
practical than the Personal View T s ele- 
gant profile. Simply stated, the Sharp's 
l ] /i-in, depth enables you to stand it on 
edge, in certain viewing situations. Ynu 
can try that with the tall, slim Personal 
View', but it p s a precarious undertaking us 
the center of gravity is high, and the busi- 
ness end nft he TV is at t he top. These 
TVs might he portable, hut at $450 or 
more they surety ain't disposable. ftt 



Kambo ill. Crocodile Dundee 11 and Bil- 
ly Martin V. Two columns ago, in July 
(“Electronics," 1 page 26 ), we explained 
bow the new active- matrix drive system 
makes this current crop of color LCDs 
sharper and brighter than earlier passive 
sets, and gave our handgun evaluation of 
the Magna vox Personal View model. 
Since then, we've had a chance to take 
Sharp's CzysLuJlruin set into the field . 

How doe* the CrystalLron work? Real 
good — on a |jar with the Personal View, 
with which it shares a 8-in, display com- 



posed from 92, ItiO picture elements driv- 
en by a thin-film transisLor active matrix. 
The main difference between the two 
brands is price and configuration. Per- 
sonal View costs $450 versus $500 for 
CrystaJtmn — though this is likely to see 
discounting. The Magna vox sports a 
long, stim> paperback-book shape and a 
front-firing loudspeaker, whereas the 
Cryataltrun we tried has a squarer, 
thicker profile and a side- firing speaker. 
More about configuration later. 

Liquid crystals , such as those used in 



"Until I tried Dr. Scholl's, 
putting up buildings meant 
putting up with aching feet. 

People who work on buildings and people who work in 
them have the same problem: tired, aching feet. 

Dr Scholl’s Work Day* Insoles offer the solution. 
Because Dr, Scholl's makes the only insoles with an 
advanced gel foam that provides triple the compres- 
sion strength of ordinary insoles- And that’s why 
they're guaranteed for both comfort and durability 
for six months. 

And Dr. Scholl s makes the only insoles accepted 
by the American Bodiatric Medical 

Assodfltk3n DrSchoir^ 



-- 



Your foot 
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Big-Boat Luxury In New Pocket Cruiser 




HEN I wet be- 
hind the ears, 1 spent 
so much time at one 
Iree-lined take that I thought 
I knew it as well as my own 
backyard- But I never knew 
its vastly differ ent nocturnal 
personality until I spent one 
memorable night in a family 



friend^ cuddy cabin boat. 

On that night long ago, two 
high-school fishing friends 
ami 1 made discoveries about 
wildlife, thermal patterns., 
water cycles and, not least 
important ly T the stars that 
kindled in us a deep apprecia- 
tion of boating. 



While on assignment re- 
cently near Boca Grande, 
Florida, 1 recalled that expe- 
rience. We were testing a 
fleet of enetosod-bow water- 
scorchers, but took time to 
lesl ride a different breed of 
boat, the Mark Twain MTX 
SKfi mid-cabin cuddy. 
Equipped with a Mer- 
Cruiser 7.4-liter Bravo One 
stemdri ve, it was slower and 
less agile than our similarly 
sized test fleet, but it has sev- 
eral impressive features. 
Foremost among these is 
an immense cabin of23G.2G 
eu. ft. The designers of the 
MTX 228 managed to put the 
belowdecka space of a much 
larger boat in a hull 22 ft. 3 in, 
long. (Beam is very trailer- 
able, at 8 ft. 4 in, wide, but 
the weight, 50&0 pounds, 
may bfi daunting.) 

Standout cabin features in- 
clude a V-bertb of 34 w\- ff M 
mid- cabin berth of 23 sq. ft,* 



full galley, enclosed head and 
hanging locker. It’s one of 
the few boats this size to 
sleep five. Stowage adds up 
Lo a huge 70.3 cu. ft. and the 
cockpit area, which seats six, 
is33,9sq, ft. 

Top-end speed ip a respect- 
able 49 mph, as is the 0- to 35- 
mph hole-shot time of 13.5 
seconds. But this boat has a 
high center of gravity and a 
tendency to roll. Hydraulic 
trim tabs are standard and 
necessary for control. 

We ran the boat through a 
handling course and found 
MTX 228 is no roadster, I ft 
best for straightahead run- 
ning with gradual power de- 
livery and sweeping turns. 

The one area where it can't 
be beat, however, is below- 
decks comfort . I haven't 
overnighted in a secluded 
cove on a Lree-lined lake in a 
long time, hut a good boat to 
do it in is the MTX 228. 




Yamaha's Year Of The Stemdrive 



Hidden away in the heart of 
I jniw iana’s Cajun country is a 
facility rarely seen by the pub- 
lic. Yamaha Marine recently 
opened its test base here to 
unveil the product of nearly 
three years uf designing and 
testing— a new line of stem- 
drive engines. 

We wore among a select 
group invited by Yamaha to 
test drive a fleet of bo ate 



equipped with the brand-new 
drive systems, available in 
4. SHiter V6 and 5,0- and 5,7-ti- 
terVS models. 

After a day of roaring 
through green-water bayous, 
1 can report Lhe engines have 
all the punch we've come Lo 
expert from Yamaha, as well 
us trademark, bells and whis ■ 
ties. Distinctive features in- 
clude dl^tributorless ignition, 
computer management 
system to adjust tim- 
ing, color-coded fill caps 
and checks, multifunc- 
tion instrumentation 
and an innovative 
warning system that 
drops engine speed to 
2500 rpm in case of 
over trimming, over- 
heating and loss of oil 
pressure or coolant. 

We'll take a closer 
look at these 205 bp to 
260 hp engines in the 
months to come. 




New Yamaha stemdrtves h*ve QM bkxfcs 
and JapWWe-tHilt iowef units. 



Letting The Boat Out Of The Bag 




TTw Pisces fofcJIng, toMng k^ilrcintw auembied In !5 mlnutci 



If you've paddled folding boats before, you know that they’re 
masters of the art of compromise. They trade a certain level of 
efficiency , comfort and style for easy assembly and portability. 
Fur some outdoorsmen, folding boats are an ideal, low-cost op- 
tion, For others, they're unsuitable at any price. 

The new touring kayak, by Folbot of Charleston, South Car*> 
Lina, may go a long way toward winning new converts to the 
boa L- ij i -LL-bag philosophy • 

The Pisces 2-person kayak comes in two luggage-size carry- 
ingbags, assembles in 15 minutes, and weighs 72 pounds. It han- 
dles (500 pounds of passengers and gear in its 16.5-ft. overall 
length. Beam is 3 in. , height LG in, 

( )ne standout feature of the Pisces is $ Pietist' turn fu jjoffg jO) 
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Nissan* Hirdbody SE 4x4* in a 

sightly mate pfraairais position thin 
ii normally appears. 



Skid plates under the fuel tank, engine 
and transfer ease help ward off stumps 
and boukfas \ 



A mfrspttd transfer case guvs you a 
ehjtLC ofgttf ranges fmnistumppulling 

im- to stmt-uiiisir^ X. 



Senu^dhpucal leaf spring let the 
liudbody haul up to 2,000 lbs 



A wddW ladder frame and box section 
design is about as strong a frame <trsigtt 
asyou can give a truck 



first of all, don't ay this at home, 
Instead, take a minute to read the rest 
of this page. And you'll see that underneath 
that tough exterior, the Hand body™ is even 
tougher at heart. 

Just take a look at that welded box 
ladder frame, for example. Its the strongest 

'TT*W**>*w*r \ l Hi. i * U 



possible frame design a truck can have. 

To handle rods and ruts, we ve given 




Ovr hhidbody boh even betterwhen yw cfon'f (urn tc own 




alotabouta 

turning it over. 




The new optional dtcuonk 4speed 
overdrive Automatic trammission ha s 
cumputef-eontndled shift points that 
pul it in tht ngfit gear for the situation 



Autfrheking (rum hubs Set you shift into 
iouf whtd dtrvc without getting 
our ofdrcAh , 



The hunt stabilizer bat reduces body* 
Stan when you n taking rums at speed. 



independent turnon ku suspension 
allows each whed to deal with ruts and 
nxh wdt/jour nansfm iirjjj the diode m 
the other wheel Result, much better 
ammt 



Powetassisred fxhandpAnion steering 
makes the HardbodyaseasytO liandte 
off the mad as (ml 



the Hardbody a torsion bar front suspension, take one out for a test-drive. 

For more civilized roads, there’s a franrstabi- We think it'll make you want to cum 
lizer bat And the semi-elliptical leaf sprir^ over somethin else: Your money 
let you load up the bed without overload- 
ing the suspension. 

Of course, if you really want to know 
what kind of truck the Hardbody is, simply 



NISSAN 



Built far the Human Race 












The Eyes 
Haven 



It's not because ray 
eyesight Li mint; that 11 Bettef ln ^IgiTal readouts, as 

I’m a fan of big, easy shawno " ***«"* STNM. 
to rrad plMLronip displays. The reason ],-■ that I'm usually too 
busy rigging gear, studying the water and controlling the 
boat to scrutinize ray electronic instruments. 

Raytheon Marine Co. r has an economical instrument for 
people Like me, and it does much more than the normal 
sounder. It's the KTN’24 LCD Fishfinrter/Navigation 
Sounder, which features Rupert.wiat — ultrahigh-caatiast 
LCD technology that allows manual adjustment of screen 
brightness for improved visibility — and juntbusize readouts. 

1 n add ition to fish find Lng, the STN-24 monitors boat speed 
and surface water temperature. In the navigation mode, dig- 
ital depth, speed and temperature readouts fill the screen. 

Other noteworthy features include five depth ranges, 
alarms, five sweep speeds and » freeze function for extended 
study. It measures 0 in. x 6 in, x 2 in., with a screen roughly 
4 in. high x 2 in. wide. Cost is $3ft9. m 
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that the hull and deck are separate elements. The first step is 
to position the Finnish birch keel and aircraft-grade aluminum 
longerons. Then Insert the Finnish birch cross frames to make 
the gunwale sections rigid. 

Finally, join the hull and Propex -fabric deck together hy 
sliding the deck through a special double-tracked extruded 
gunwale. The uuter skin is a PVC fabric covered by 2000-de- 
nier tire cord. Other interesting features include inflatable 
sponsor* to tension the skin and provide Rotation, and a Vel- 
cm closure that allows front and rear decks Lo open up for load- 
ing and unloading. 

Standard equipment includes puddles and carrying bags. 
Cost is S 1 150, With the Pisces there's no need to compromise. 

Sharpen Up 

A knife sharpener is sucha bade tool that scant attention is paid to 
its fundamental design. DMT, a Marl borough, Massachusetts 

company, took a good 
look at the simple 
sharpener and came up 
with a clever new ap- 
proach. 

The Diafold Diamond 
Whetstone Sharpener 
features a unique fold- 
ing design that com- 
bines a sharpener with 
a sturdy handle that 
swings back to form a 
storage case, 

A whetstone with a 
embedded. foJdfng sharpener, handle allows yOU to 

40 



have a strong, firm grip 
as you sharpen knives or 
tools and allows your hand 
to maintain a safe distance 
frnm potentially harmful 
contact. The business 
end of the Diafold is 
made of munocrysUd- 
line diamond embed- 
ded in electroplated 
nickel with a brass 




Why liny spark plug wires 
from someone wlio isn’t 
number one in spark plugs? 





spark plugs for 81 years we know exactly 
how top quality spark plug wires should be made. 

That's why our premium spark plug wire terminals are 
specially designed to snap in place to insure a tighter connection 
with the spark plugs. Or wily our terminals, unlike others, are 



made of stainless steel to avoid corrosion. 

Or why our premium spark plug wire sets are covered by 
a lifetime warranty. 

What's more, our spark plug wires have the largest boot 
available for easy installation and removal. And our spark plug 





wire jackets are watertight and tough enough to resist cuts. 

Champion also makes battery cables. They're made from 
100 percent stranded copper wire and have a PVC jacket 
So now you can be sure of not only getting the best 
connection for your spark plugs, but for your battery as well. 

I 
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For your nearest Champion dealer, call The Con n ee tion * i’ll 1 -ROO-nrJH-l tO(KJ. 

C I960 CharnpHin 



CHAMPION. TUNE-UP PARTS YOU CAN RELY ON. 







OLD HOUSE RESTORATION 



BY BOB VILA 



Dealing With Old Windows 




HAT CAN I DO with 
m y windows? Tim is a 
common lament of old- 
house owners f especially this 
time of year when the cold sea- 
son looms. The way 1 see it, 
you've got two choices- You 
can make the best of what's 
there, sealing these energy 
wasters as tightly as possible , 
or you tan replace them with 
new, energy-efficient Units. 

Many okhhnuae owners 
shudder at the thought of re- 
placing their old windows 
with new ones. After all t ev- 
eryone knows that much uf 
the character of an old house 
comes from the design ami 
placement of its windows. 
Fortunately, you can retain 
the architectural integrity of 
your restoration and benefit 
from today's energy-efficient 
products as well 

Depending on the style and 
size windows you have, you 
may be able to find a stock 
window in a manufacturer's 
product line that (its the bill 
—and the space you've got. 
Or h you may have to go the 
custom route and have win- 
dows designed and/or sized to 
replicate and replace the origi- 
nals. Like everything cite* 
what you decide to do L% large 
ly dependent on two things: 
the condition of your present 
windows and. of course, your 
restoration budget. 

Keeping the old 

If the wood is sound and the 
frame and sash are in good 
condition, there’s usually no 
reason why an old window 
can h t be saved. In most cases,, 
restoring it involves repairing 
the sash and trim, as well us 
replacing the putty around 
each pane of glass to prevent 
leakage. You’d be surprised 
how many old windows have 



Contributing Editor Bub 
Vito is host of public teieui- 
™VTiw Old House." 



no weatherstripping. So be 
sure to check each window to 
ensure this material is in all 
Lhe right places. 

The old double-hung win- 
dows with weights and pul- 
leys are real energy waster*. 
The cavities where the enrds 
and weights operate are unin- 
sulated, which means lots of 
cold-air infiltration — and lost 
heat. There really isn't too 
much you can do about this, 
unless your sashes are 1% in. 
thick. If they arc, it h & relative- 
ly easy and inexpensive to 
replace the old cords and 
weights with new sash bal- 
ances tu he! p tighten things up 
and save energy. I prefer the 
spring-loaded aluminum bal- 
ances. 1 think they do a better 
job than the vinyl ones that 



work on friction. Alter you re- 
move the old weights and pul- 
leys, be sure to insulate the 
now-empty cavities. 1 always 
depend on fiberglass insula- 
tion. which can be tucked easi- 
ly into these odd spots. 

Although replacing pulleys 
and weights like this is not as 
good as buy ing a brand-new 
window, it is very effective fur 
cutting down drafts. As an 
added bonuRp those old win- 
dows will probably open and 
dose easier, too, Efynu have a 
real antique, however, you'll 
want to maintain the authen- 
ticity of sash cords and 
weight*. Under these circum* 
stances, make sure your 
storm* are in good shape and 
that they fit property. If not, 
it's worth your while to get 



new ones. You can still find 
wood-frame storms that blend 
well with the character of your 
home. 

On wftfi the new 

I f you're tired of sticky, leaky, 
inefficient windows — no mat- 
tor what you do, an old win- 
dow is never going to be as 
efficient a& a new one— it may 
be time to talk replacement. If 
your sashes have deteriorated 
or rot has set in, you may nut 
have any choice. 

Of course, you'll want to re- 
place your home's original 
windows with a similar prod- 
uct that nat only will improve 
its overall energy efficiency, 
but will also retain the archi- 
tectural integrity of the 
house. Ae 1 said earlier, this is 
possible to do today. 

Several of the large window 
manufacturers, like Marvin 
Window* (Minneapolis, Min- 
nesota) and Pella (Kolscreen 
Co,, Pella, Iowa) offer a vari- 
ety ofwood-fraim- window® in 
their standard, ready-to-or- 
der tinea that, depending on 
the age of your house, style 
and size of window , may fit the 
bill. Although many juanufac - 
tuners offer the popular vinyl- 
or aluminucmdad wood win- 
dows to-day, I hesitate to 
recommend them for restora- 
Lion work. True, these prod- 
ucts are maintenance free, but 
1 think sticking to wood is the 
mure a utkvtttic way to service 
your old house. 

Twrj of the most important 
things involved in choosing 
new window* arc finding ones 
that replicate the style of the 
originate and that are the right 
size. If this isn’t possible with 
a stock window, you'll have to 
go the custom route. Again, 
some of the major manufac- 
turers, like Marvin and Pella, 
also offer this service. 

Furthermore, there are a 
variety of millwork shops 

(PieadF turn io ffflflr ill 
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But ynu shouldn't have to be one of them. Recently a group of 
men tried new Cut Guard"* shave cream for the first time. The 
majority agreed: No nicks. No cuts. No kidding. 

That’s because Cut Guard is the only shaw 
cream with an exclusive “friction" reducing” sys- 
tem so advanced, ills got a patent pending, 

Of course, nothing can protect against razor 
cuts caused by a poor edge or an unsteady hand. 

But if ynu don't agree that Cut Guard gives you 
a dose, comfortable cut-free shave, you get your 
money back.* So dip the coupon. It might be the 
last cut you make. 

Introducing Cut Guard. 

No nicks. No cuts. No kidding. 



cflff & f *-4 m 2.S ns. trul Jtw jnd eqimntMirdi L IfflB Mail Lht 
rtnuminft p mvm i i Cut Guard nkxtg with w*jt name jnd iwWrcw on .iT - S” nnl Id; 
Ml Has Kft459. E L RuaTfeos, 79977. 
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PEOPLE. 

EXTRAORDINARY 

RESULTS. 



Paint Remover and went to work, 
“ftmtib/s Paint Remover easily 
removed layers of old paint, 
without hurting civ wood” reports 
Bok Indeed, at the 
Formby’s Work- 
shop we're partic- 
ularly prmid of our 
ftrint Remover 
ihats tough on 
paint— but gentle 
to your wood* 

Let Bof>s 



The ordinary person: 

Boh Sikon f mechanic- 
The exmordiiury rr*ult; | 
lAiffidulrdkit 
deserves a hand , 

"Thu chair went 
fntiA i giraft to 
my living room/' 

When Bob Sikora 
found this now- 
striking oak chair, it was 
submerged order decades 
of old paint. But Bob spot- 
ted the potential. So he 
bbcJ n can of Vmnh/f 



triumph inspire 
xThan' 
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you. l hanks to 
the remarkable k r ■^HH 

preducts that 

come from The Furmb/s Work- 
shop— and our toll-free number 
far expert advice— you can get 
extraordinary results. 

Nothing works like things 
Workshop. 
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OLD HOUSE RESTORATION 

( Cmf in wd fmm jrejf 



scattered around the country thaL spe- 
cialise in. manufacturing historical or 
made-to-order custom windows. 

Alt hough giving average prices is nev- 
er easy, iL is particularly difficult when 
talking about windows. 

There are jus 1 too many factors in- 
volved to be able to give ballpark figures 
here. Suffice to say you should expect to 
pay from 25 to LOO percent more for cus- 
tom windows. 

Don't be templed, in the name of econ- 
omy, to order standard-size units and try 



to make them fit your openings with ex- 
tenders, Many times, this involves re- 
working the wallpaper and interior trim 
to make things fit. This means that you're 
likely to pay more in the form of labor and 
materials trying to do this than if you had 
ju.H-1 ordered the custom replacements 
from the beginning. AIeo h when you .start 
doing things like this, you're getting fur- 
ther away from retaining the architectur- 
al integrity of your house. This, of course , 
should be your prime objective through- 
out this replacement project. 



Today s glass 

Once you select a window 1 that replicates 
the originals, or elect to have custom 
units made,, you'll have some choices 
when it comes to selecting glass. Many 
restoration purists, or those with homes 
that sire historic landmarks, stick with 
single- pane glass to retain a look as dose 
to the original windows as possible. 

But if you're restoring an ok! house for 
the pure joy of it, I see no reason why you 
have to take two steps backward w hen 
doing this replacement work. You can or- 
der just about any window, including true 
divided Lights with wood mdiitms, with 
either double-glazed insulated glass or 
the new Low-E glass to increase your 
home's total energy efficiency . 

Most of you are probably fam iliar with 
these products. Double-glased gluts, of 
course, consists of two panes .scaled to- 
gether with an airspace in-between. The 
air acts as an insulator bet ween your 
w r arm home and the outside cold. So the 




Special-order wl ndowi to fit any style and 
$f£e requirements are made by some brg 
manulaci urers— and smaller custom jho pi- 



larger this, air space is, the bettor. 

The new low-emi&amty, nr Low r -E, 
glass usually has a thin, metallic film on 
one of the panes or between them, that 
lets the sun's good rays enter you r home, 
but won't let the radiant heat escape. This 
film works in the reverse, loo, and helps 
keep your home cool in the warm months. 
By keeping ultraviolet rays out h Low-E 
glass eliminates some of the problems as- 
sociated with the sun's rays: failed furni- 
ture, carpeting and window treatments. 
Different manufacturers offer different 
variations of this type of glass which can 
result in different Revalues. 

All in all p the old-house replacement 
window market is an encouraging one. If 
you can t find a suitable repUca from the 
stock hems in a manufacturer’s catalog. 
It’s a comfort to know there arc enough 
folks out there willing and able lo create 
custom windows just for you. VM 
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POLYSHIELD QUALITY 
STANDS ALONE 



POLYSHlELDf. . - — 
outstanding -products 
help protect the " -. 

Investment in your 
vehicles, boats, and 
aircraft. A distinctive 
Hue of car care \ 
products conceived 
and formulated to 
tne highest standards of 
quality, POLYSHIELD 
products work together 
for enhanced effectiveness. 

POLY&HIELD " car polish'* 
advanced, no-wax formula 
leaves a tough shieideoat that 
bonds to any non- porous 
surface, and produces a shine 
with a unique deep gloss. 
poly&hield'" car Polish 
provides the best protection \ 
against dirt, pollution, and the 
universal problem of acid rain 
An excellent companion product. Leather 
■Life' " fs a protective dressing that 
restores and beautifies leather, vinyl, and 
rubber, thus preventing aging acid 
cracking. Each of our cleaners is specially formulated 
to do a specific job For surfaces with oxidized paint, 
POLY SHIELD'" Pre Cleaner is your best bet POLYSHIELD * 
Leather & vinyl cieaneK should be used to dean 
surfaces before applying Learner Life to clean your 
car, plane, or boat, polysnield m car wash does a most 
effective job. POLY SHIELD'" car care Products a quintet 
Of quality The more quality we put into our products, 
the more quality you get out of our products 



POL VS WIELD Products Inc. 

Dumont, NJ 07628 
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For ordering information; 
USA; 1 -800-228-7659 
NJ 201 501 0080 
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Stealth SLR 
Bridges The Gap 

BY STEPHEN A, BOOTH Photography EdrtQf 




dark, the 300 allows a maxi- 
mum exposure time of 2 se- 
conds — a necessity for good 
images of fireworks. 

By the way, you can use 
the manual fill flash at night 
in the Slow Speed Synchro 
Flash mode to create fasci- 
nating images. The flash 
fires just long enough to light 
the main subject, then the 
shutter remains open for up 
to 2 seconds to expose the 
background properly — for 
example, when there are col- 
orful marquees, neon signs 
or automobile tai l lights in 
the background. 

Other creative func- 
tions in the Olympus 
Infinity SuperZoom 300 
include spot light-meter- 
ing and double-exposure 
capability. For critical ex- 
posure, the spot meter mea- 
sures an area that is 5 per- 
cent of the total frame. The 
double-exposure feature lets 
you combine two images on 
the same frame of film. To 
meld the images just right, 
the 300 offers exposure com- 
pensation, manually adjust- 
able up to IVz stops plus or 
minus in half-stop incre- 
ments. 

The 300 advances and re- 
winds film automatically, 
and sets film speed for DX- 
coded films from ISO 25 to 
3200. The camera also auto- 
focuses for macro photos of 
subjects within 2.6 to 4.3 ft. 
Aperture range is f/4.5 to 
ft 32, shutter speeds are l 4oo 
second through 2 seconds. 
The camera is powered by 
two 3- volt lithium batteries, 
and costs $550. Optional ac- 
cessories include a polarizing 
filter and a variety of spec ial 
effects filters. 



H PT ICS and electron- 
ics j c ii n for a marriage 
made In heaven in the 
new Olympus Infinity Super- 
Zoom 300* one of the 
bridge” cameras discussed 
in May (see “Photography p pp 
page 58). It offers sensible 
electronic automation for ba- 
sic point-and-shoot photog- 
raphy, then adds several 
automated and manual func- 
tions for more sophisticated | 

The 300 is a com- 
fortable camera to 
hold and use. The 
contoured, binoc- 
ular-style grip 
places your trigger 
finger conveniently 
over the shutter re- 
lease button. Cam 
carder-style controls fur 
Lhe powered Jih- 105mm zoom 
art? located so that your left 
hand operates them when it r s 
gripping the 21-ounce cam- 
era— haJf the weight of an au- 
Lnfocus SLR with compara- 
ble zoom lens. 

These power controls let 
you compose with Lhe Zoom 
anywhere from wide to tele- 
photo in just 1 ¥b seconds 
—while Lhe nu to focus (AF) 
lens keeps your target sub- 
ject perfectly sharp. 

Unlike AF compacts, 
which use an infrared beam 
for focusing, the 30G uses a 
chip-based, phase- difference 
detection system similar to 
that in AFSLRs, 

When it's too dark for the 
CCD sensor to focus on its 
own P the 3(H) automatically 
activate a near-infrared illu- 
minator to assist autnfocuR- 
ing on subjects within 13 ft. 
Flash is Fired automatically 
in these circumstances, or 



when the 300 senses a hack- 
lighted subject, and the 
range of the flash Is keyed to 
the focal length of the lens, 
up to 56 ft. You can defeat the 



reel focal length when you 
focus your subject. Then, the 
Servo AF tracks the subject 
both to keep it in focus and 
retain the composition of the 
portrait. The Cleanup oper- 



The Olympus Infinity ^jperZoom 300 bridges the gap between 
compacts and SLRi with full automation plus creative options, 



flash, or activate it manually 
for fill light to eliminate shad- 
ows. The flash recycles in 2'/^ 
seconds. 

In its Continuous mode, 
the 300 will fire one frame per 
second as long as the shutter 
release is depressed. In the 
Servo A F mod e , and with the 
shutter release depressed 
halfway, the lens will track 
moving subjects, refocusing 
once a second, 

A variation of the latter 
feature makes portrait tak- 
ing almost foolproof — espe- 
cially when the subject is 
moving. In the Portrait 
mode, you can set the 300 for 
CloHcup (head and shoulders) 
or Full Portrait (head to feet) 
composition, The lens auto- 
matically zooms to the cor- 



ates at distances 4 to 10 ft. 
from Lhe camera. Full Por- 
trait from 10 to 26 ft. 

Among the 30Q H a other 
tricks is Auto Program Shift: 
The camera automatically 
optimizes shutter speed and 
aperture according to the fo- 
cal length at which the lens i& 
set. This, for example, would 
compensate for camera 
shake at telephoto lengths. 
Another neat trick is the In- 
finity mode. Normally, AF 
cameras are stumped when 
asked to focus on objects in 
the sky, such as fireworks or 
clouds, because there's really 
nothing to focus on! Here, 
the 300 fixes focus at infinity 
so you can capture those 
ethereal and ephemeral ob- 
jects on film. When the sky's 
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New And Noteworthy 

■ Kodak has had a busy fiummw. In the 
amateur photography category, Father 
Yellow has cooked up two new slide 
films, a trio of how-to books, and even a 
Mickey Mouse camera— that. is p a snap- 
shooter for kids, Let's deal with age be- 
fore beauty. 

At last. Kotlachrame in the ISO 200 
speed has filtered down from the profes- 
sional level. Fn practical terms, this 
means yon 1 !) be able to find it in your 
neighborhood pharmacy or convenience 
store, instead of having to make a spe- 
cial pilgrimage to a pro shop. 

In photographic terms, the amateur 
film compromises nothing found in the 
professional version, except the need 
for refrigeration. It's useful when you 
want classic Kodachnome color for low- 
light, telephoto or action photography. 

Kodak's other entry in the transpar- 
ency film category is Ektachrome 
100HC + with a medium-speed rating of 
ISO 100. Kodak doesn't say what the 
HC means, but you can bet it signifies 
heavy color — as in more highly saturat- 
ed rods, greens and yellows than obtain- 
able from earlier Ektachromes. 

Meanwhile, Kodak promises whiter 
w hites and none of the blue-tinted flesh 
and neutral tones that previously at- 
tracted criticism to Ektaehrome, 

To help you use the new amateur 
films more professionally, Kodak has 
published a new title in its excellent se- 
ries of how-to books. How To Take Good 
Pictures ($8J offers 1$2 pages of Lipa and 
photos for the casual snaps hooter. 

To try and grab ’em while they're 
young, Kodak offers its Mickey-Matic 
camera— 12-bucks-cheap for kids, and a 
real bargain for collectors of potential | 
nostalgia {remember those Mickey 
Mouse watches?)* The Mickey -Malic 
uses 1 10-size FSO 200 or 400 print film. 
For indoor photos, the camera accepts 
Hip-fkah packs, Mickey-Malic cornea in 
blue or ruse, with the Disney character 
emblazoned On its front panel. 

■ Polaroid hasn't forgotten the chil- 
dren, either- Jn fact, Lhe instant photog- 
raphy guy» might have remembered 
something about kids that Father Yel- 
low 7 forgot — namely, the temper tan- 
trums that occur when he nr she “ wants 
know/ 5 

The answer is Coo! Cam <S69 minus 
$10 rebate)* a fixed-focus instant film 
camera for instant gratification. It 
comes in hot red-and-biack or cool pink- 
and-gray, with color-coordinated fash- 
ion sunglasses and shoulder bag. For 
film, Cool Cam uses the new 600- PI us r 
which incorporates the sharp h saturated 
color chemistry of Polaroid's rectangu- 
lar Spectra film in the square 600 for 
mat. That's good news for grown-ups, 
too: The new film can bring now life to all 
pro-Spectrs* G00-formal Polaroid cam- 
eras, such as Lhe Sun series, fW 




WEED EATER 

TRIMMERS BUSttptS ACCESSORIES 
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Every fall, it's the same old story. You spend hours 
raking, sweeping anti bagging. Well, it doesn't have 
to be that way anymore, 

With a Weed Eater Blower /Vac, you can do all of your 
yard work in much less time. And, with much less effort, 
Collect leaves, sweep driveways, clean 
rain gutters, and clean up after tine of 
our trimmers -all with a single t<x>l. 

Weed Eater gives you six different 
blowers and blower/vacs to choose 
from, in gas-powered and electric 
models. All lightweight and easy to 
use And ail built with Weed Eater 
dependability and durability. Just 
check with your Weed Eater dealer 
to see which one's right for you. 

And kiss your rake goodbye. 



■Vacuum and sutler attachment* optional. 



The Weed Eater Blower/ Vacs. 

.Now 
. cleanup 
is a breeze. 
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New-Age Singles: 
The Mini CD 



BY FRANK VIZARD, Contributing Editor 





LTHOUGH the 2~in. 
compact disc: is still a 
new format, it is dear 
that CD-3 to it shall bo called 
forevermore) will be used in 
a variety of ways by the nu- 
merous record labels now 
supporting the format. 

CBS, for example, is 
adopting a 3-pronged ap- 
proach, The company will is- 
sue new hit singles, u lilies 
and extended -play dance se- 
lections on the midget disc. 
While CD-3 is capable of 
storing 20 minutes nf music, 
don't expect it to be used to 
its full capacity. CD-3 is to be 
the reincarnation of the old 7- 
in M 45»rpm vinyl single. 

Early promotional titles 
from CBS illustrate the 
trend. A Bruce Springsteen 
C D-3 contain: ng One Step Up 
and Roulette amounts to H 
minutes and 12 seconds of 
music. Michael Jackson fans 
get 10:10 of both a vocal and 
instrumental version of Man 



In The Mirror. And in an ex- 
ample of under-utilized ca- 
pacity, Gloria E stefan and 
the Miami Sound Machine 
sing both the English and 
Spanish versions of A ny- 
thing Far You for a total of 
7:46. CBS says list price for 
its CD- 3 hit singles is $2,49 
while dance versions — the 
heir apparent to vinyl 12-in. 
singles— list for $5.93. 

Teen tunes 

A&M. mean while, is offering 
CD-? .samplers with six 
songs for abou t $5. Much of 
the material on its CD-3& will 
be new selections or new ver- 
sions of older songs by popu- 
lar artists, promises A&M. 
Don't look for too many clas- 
sical or jazz titles from any of 
the record Labels. CD-3 is be- 
ing targeted at an adolescent 
audience. 

CD-3? require the use of an 
adapter before they can be 
played on older compact disc 



players. Some new CD play- 
ers have specially maided 
drawers that will accept both 
the regular 5-in. CD and CD- 
3 without using an adapter 
for the latter, 

Home players that accept 
both disc sizes booti will be 
the norm, but just how far 
the CD-3 format might go is 
demonstrated by Sony's in- 
t rod Lie lion of a personal CD 
player sized expressly for 
CIK3 use. 

Dubbed the Pocket Disc- 
man, Sony's player measures 
less than 4 in. sq. x ivi in. 
thick. Within this small space 
are more than 400 parts that 
represent a triumph of mini a- 
turi nation. The uplkal pick- 
up assembly, for example, 
uses a new single-lens design 
that weighs one-tenth of a 
gram and is only ane-fifth the 
size of typical multiple-lens 
assemblies. The machine 
weighs just 10.fi ounces, or 
14. 1 ounces with its re- 
chargeable 2-hour battery. 

Although normal size CDs 
don’t fit inside the Pocket 
Discman, the machine can 
play them. Both the optical 
assembly and the center 
spindle can be adjusted to ac- 
commodate the larger CDs. 



Yes, the 5-in. CD does stick 
out of the machine. But don't 
think of it as a bologna slicer. 
Playback stops harmlessly at 
the slightest contact with 
flesh or any other material. 
For nonportable use, a plug* 
in AC adapter is supplied 
with the machine. For car or 
boat use, a DC adapter is 
available as an option. 

The Pocket Discman has a 
list price of $360. That's cer- 
tainly expensive buL Sony 
notea that its personal cas- 
sette player, the Walkman, 
was a high-ticket item when 
it was introduced. Now per- 
sonal cassette players are 
inexpensive and owned by 
milUonfi. Time will tell if the 
Pocket Discman has the 
same future ahead of it. 

Lyrics, too 

Meanwhile. CD-3 represents 
a new size, but the compact 
disc medium is also gaining a 
new capability. JVC and 
Warner New Media plan to 
use the subcodes already on 
the CD to carry digital 
graphics material for display 
an video screens. The graph- 
ics wont be moving images. 
They will include material 
such as liner notes, lyrics or 
guitar fingering diagrams. 

Warner hopes to introduce 
50 CD + C titles before the 
year is out and JVC plans to 
debut a CD player with the 
necessary decoding circuitry 
this fad for about $399. An 
outboard adapter to retrofit 
older CD players with digital 
graphics outputs should cost 
about $150. CD+G discs are 
likely to be priced higher 
than standard CDs. 





Deran'i DR-M 1 OHX % Z 80 deck pef- 

forms like units twice it price. 



Stacked Deck 

Audit] manufacturers introduce new 
products every year or so, but some 
products become perennial best sellers. 
These models stay in a manufacturer's 
line year in and year out because they 
offer superior performance at a very 
good price. 

One of t he newest products to join my 
list of perennials ia Denims DR-MlOHX 
cassette deck. This machine coxts $23#) 
and at that price it is hard to find a bet- 
ter performing deck. Frequency re- 
sponse is rated at 25 to 13,000 Hz plus or 
minus 3d B — a range that should accom- 
modate alt but the most demanding 
recordings. Wqw-and- flutter and sig- 
nal- to-rtoise ratio challenge more expen- 
sive decks. To find better specs, in fact, 
you'd generally have to spend twice the 
money. 

The DH’MlOHX includes most of the 
features expected in a Lop- flight tape 
deck, such as Dolby H and C noise re- 
duction . Loss common is t he incl us in n of 
Dolby HX Pro circuitry. 

Dolby HX Pro works only during the 
recording process. When the HX cir- 
cuitry detects high-level,, high-frequen- 
cy music* it automatically lowers the 
deck's recording-bias current. Bias is an 
maudihlesuperhigh frequency recorded 
onto the tape Lo keep tape note and dis- 
tortion levels low. Unfortunately, mu- 
sic with a tot of intense high frequencies 
can often act as a bias signal as well. 
When both bias signals collide, the re- 
sult is tape saturation, which manifests 
itself as a dull- sounding recording. 
What happens is that the natural high 
frequencies that lend bright! jess in the 
music are canceled out — and don't get 
recorded. The Dolby HX Pro circuit 
automatically lowers the recorder's bias 
to prevent this cancellation. 

Recordings made with Dolby HX Pro 
stand a better chance of retaining the 
natural sound of the original — especial- 
ly if the original is a digital source. For 
this reason alone, the DR-MIOHX com- 
mends itself. 

Private Studio 

Each time I travel to Japan to view the 
latest audio products, 1 spend at least 
one evening enjoying the knraokp expe- 
rience. Upon entering Lhe appropriate 
establishment, my hosts and 1 take 
turns singing the lyrics to a variety of 
songs recorded as instrumentals. 

While enormously popular in Japan, 
karaoke has not caught on in the United 
States. Americans, perhaps, realize 



that singing in public bars is likely to 
lead to a run-in with some very vocal 
critics. Sansui, however* is offering a 
machine that lets you enjoy the sound of 
your own voice in private, 

Sans ill's EM-F2 is basically a full- fea- 
tured personal cassette player equipped 
with a headphone ■'microphone attach- 
ment. As you sing into the microphone, 
the headphones let you hear your own 
voice as it accompanies the background 
instrumentals prerecorded on the cas- 
sette, The EM-P2 has an echo control 
that is effective for both vocals and In- 
st rument a. There's also a pitch control 
that alters the key and Lempo of the mu- 



sic by us much as 15 percent, to let you 
re-tune the instrumental or to bring a 
song into your vocal range. You can re- 
cord your crooning along with the back- 
ground instrumental by connecting the 
EM-F2 to a second tape recorder. 
While a machine like the EM-P2 
promise* lots of fun fnr the average clos- 
et singer, it can also be used by the more 
serious musician. The 14- in. headphone 
jack accepts plugs from electric guitars 
keyboard synthesizers and other instru- 
ments so the EM-P2 can function as a 
portable rehearsal studio, enabling a 
musician to practice without disturbing 
others. The EM-F2 costs $149. 




ii?€ 



YOU NEED 
A HUSKY BY 
YOUR SIDE. 

Husqvsr. na. And 
you. Up against a 
weeke/itfs work 
out back. 
Husqvamak 
Model 40. A 2.4 
cu. in. powerhouse 
weighing only 10.8 
pounds. 

Sleek. Smooth. 
And fast 

An unsurpassed 
balance of power 
and weight 

Pound for pound 
you won't finds 
more reliable saw 
than a Husqvama. 

Choose from 13 
models starting at 

under 5220 “ \bul! 

see why nothing 
■works like a Husky. 

1 Wuh f5" 

Sflvriid * it n flwuffito ru-ren- 
I ri ft-tf prtt'r * f fiertitd 
pjmg cTmJpj-i rJh."i}UAjJFi 
iVcnvrn!"*- M) 



The chain saw professionals 
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Reliability: 




Profile in quality #i>. Mr the S th war in a row owners of Font Motor Company cars and trucks 
have reported feiwr problems, on average, than owners o f arty other tvhirles desi g ned and built in 
Xortfi America? And this reliability is hacked by font with n 6war/bOJtf)U mile powertrain 
warranty on all Font Mercunand Lincoln airs and Font light tracks** 
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THE CAPTAIN 
COMES HOME 




Thirty years ago, William Robert Anderson took Nautilus, 
America's first nuclear-powered submarine, on a history-making 
voyage under the North Pole. Today, Anderson returns to find 
a changed and changing underwater Navy. 



BY TIM COLE, Science/Technology/Awatron Editor; PM Photos by Brian R. Wolff 



I T WAS AN UNEASY time in Amen- 
ca 30 years ago. A series of Sputnik 
satellites had just made an all-too pal- 
pable demonstration of Soviet astro- 
nautics, Visions of space-based [CRMs 
haunted an unprepared nation. And even 
though America’s rudimentary Vanguard 
satellite had given us a tenuous toehold in 
Jaw-Earth orbit. President Eisenhower 
needed a means of demonstrating Ameri- 
ca’s technological prowess* 

Indeed, technology was emerging as the 
high ground of the h 5tlH r prime real estate on 



the intellectual battlefield of the Cold War, 
But President Eisenhower had a very 
significant card up his sleeve— a means of 
exhibiting American know-how tinged with 
the kind of military overLone that would 
make the world, and particularly the Soviet 
Union, stand up and take notice. 

[ ke had Nautilus, the world's first nude- 
ar-powered submarine, the work of that 
irascible genius Hyman Kickover, And he 
had William Robert Anderson, a country 
gentleman from Waverly, Tennessee, one 
of the most experienced skippers in Ameri- 
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NAUTILUS NORFOLK 



Nautilus (top] cleared the Icepack in just under six days with the help of Navy sea ke expert 
UtfaJdo Lyon | left] *»n conferring with ik Ipper Anderxon The crpfi section of 3 SR&rd au fub 
(right) has expanded in comparison with Nautilus's early reverse- tear drop design. 



ATTACK SUBS 



ca * "silent service/' This eool-tem 
pered professional would command 
this remarkable machine on a voyage 
beneath the North Pole — electrifying 
the World by sailing where no ship had 
ever sailed before, 

"At first, Kickover didn't want us 
to go up there/' Anderson recalled 30 
years later as I joined him on a tour of 
Nautilus, now 1 a museum ship 
berthed in Groton, Connecticut, "The 
admiral told me, "You're going to take 
that submarine up there and lose it 
and wreck our nuclear program. 1 Hut 
E isenhu wer wan Led iL to h a ppen . And 
Kickover eventually became a sup- 
porter, too," 

With LhaL presidential impetus. 
Nautilus completed a journey that to 
this day affect* the disposition of 
America's nuclear- submarine forces. 
The Arctic Sea was deemed complete- 
ly inaccessible back then. Now, it is 
considered a highly prized theater of 
engagement, where Soviet and 
American submarines play a high- 
stakes game of hide and seek. 

Follow ing Anderson's polar gam- 



hie, America's fleet of nuclear submu- 
rines built upon Nautilus s early 
advancements in propulsion, life sup- 
port, sonar sensing, weapons deliv- 
ery ami ship 1 * quieting — the nuts ami 
bolts of nuclear deterrence. 

To develop a sense for Lhe changes 
that have taken place in America's nu- 
clear-submarine fleet, 1 visited Nau- 
tilus with Anderson, a former 4-term 
congressman from Tennessee and 
now a Washington, D.C,, business ex- 
ecutive. We then shifted the scene 30 
years to the present with a tour of 
Nautilus's direct descendant, the 
Las Angeles - class attack submarine 
Norfolk. 

These separate views of two highly 
sophisticated wea pons-delivery plat- 
forms illustrate the enormous strides 
that have taken place in mi dear-sub- 
marine technology — and highlight 
the logical development of concepts 
Nautilus pioneered. 

Past glories 

"U seems like everything is in place/' 
Anderson said as we entered 



Nautilus's w r ardroom — virtually 
unchanged after three decades. Nau - 
til us was a tangible product of the 
nuclear age when construction was 
completed in 1354 at General Dyiutm- 
ics' Electric Boat Co., in New Lon- 
don. Subtle changes in appearance 
included retractable bow planes for- 
ward. and a reverse- teardrop shape 
to reduce drag. But the real differ- 
ences were inside. 

Kickover had selected a pressure 
ized-water reactor for Nautilus, Like 
later versions of this remarkable 
engine, the heat from the uranium- 
fueled powerplant was removed 
through a closed loop, which turned 
water from a separate loop into 
steam* The a team spun a turbine that 
turned a propeller shaft through a re- 
duction gear. The steam then trav- 
eled to a condenser, where it reverted 
to a liquid state for recycling. 

Demineralized water generated by 
Lhe on-board desalinators operated 
through this closed system. Nautilus 
lacked the oxygen-generating ability 
found aboard today's nuclear subma- 
rines — systems that separate hydro- 
gen from purified water by electroly- 
sis to produce oxygen. 

While nuclear power meant the 
boat could remain submerged indefi- 
nitely, it had to surface at least once 
every 10 days to re ventilate. 

Designers positioned Nautilus's 
reactor and engine spaces in the after 
half of the vessel The boat's two 
decks forward contained crew accom- 
modation, galley and control stations 
— an arrangement considered palatial 
in 1954, The at Lack cen ter w p as on an 
island on the top deck under the sail 
surrounded by navigation equipment 
and fire-control stations. 

Controls for the planes and dive 
stations were located on the lower 
(leek, ThE? two spaces were connected 
by intercom and an elaborate brass 
communication funnel more appropri- 
ate for a Mississippi riverboat. 

Nautilus's World War 1 1- vintage 
Mark 14 unguided torpedoes were 
fired from six 21-in. Lubes under the 
direction of a rudimentary electro* 
mechanical fire-control computer. 
Surface search radar and communica- 
tions sols were also fairly basic. For 
an ice-thickness recorder, designers 
aimed a set of sonar transducers up- 
ward to read topographic variations 
in the bottom of the ice. Nautilus's 
leading-edge inertial navigation sys- 
tem, designed by North American 
Rockwell for an early guided missile, 
meant the boat could navigate pre- 
cisely while submerged for extended 
periods. 
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Shift the seen? iO year* 
forward to today s sub. ihe 
imNarfotk* SSW-714 A Los 
Angles - crass Attack sub and 
AtoLfftfuj j direct dneendani. 
she boasts significant 
Jimpravcm-ents in Ope rat ion 5, 
quieting and weapons 
management, While dsve 
itairons have undergone 
subtle enhancements, like 
two controls mat cad oT the 
AtoutHuf j three (above 
fight), principal upgrades are 
in sonar |near fight) and the 
wlre-gulded advanced- 
capability Mark 4H tbrpedOs 
(far right | . which ate more 
acoustically sensitive and 
have a greater range. 
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ATTACK SUBS 



At the helm 

Kickover needed a consummate sub* 
mariner to command the nation’s first 
nuclear boat, and William Anderson 
was a natural choice. Anderson grad- 
uated from the U.S- Naval Academy 
in June of Mi!, and trained in Groton 
aboard World War 1- vintage 0- boat a, 

His First war patrol was aboard the 
Tarpon out of a shattered Pearl Har- 
bor. He'd later serve as an officer 
aboard the Narwhal, a Nautilus- 
ela&S diesel sub. Anderson and the 
men he served with preyed on Japa- 
nese commerce, acted as lifeguards 
for B-29 pilous returning from raids on 
the Japanese homeland, and resup* 
plied Filipino guerrillas, 

Anderson remained in the Navy af- 
ter World War II, advancing to com- 
mand a conventional submarine 
named WaAoo, He took command of 
Nautilus on June 18, 1957. and was 
her second skipper. 

Try and try again 

Jt took Anderson and his crew of 111 
seamen, chiefs, officers and four civil- 
ian scientists three attempts before 
they finally cruised under the pole. 

The first time was from east to 
west, going under the ice pack be- 
tween Greenland and Spitsbergen. 
Peering through the Kollmorgen 
periscope situated in the attack cen- 
ter. he could angle the instrument 
high above the sail of the submarine 
so he could see the intricate and frac- 
tured patterns the ice created as the 
submarine surged ahead- No one had 
ever gazed out over this otherworldly 
icescape. 

But the spectacle was muted by 
harsh realities. "We had a lot of trou- 
ble on that first try. At one point, we 
attempted to surface in an open area. 
But we rammed the ice pack with our 
sail because of a blind spot in our un- 
der-ice sonar. We damaged both peri- 
scopes. But we managed to make it 
uut from under and resurface to com- 
plete repairs." 

That same trip, Nautilus again at- 
tempted to transit the pole, sailing 
450 miles inside the ice pack to 87® 
north latitude. Nautilus's goal was 
now only 180 miles away. 

Suddenly, a circuit breaker feeding 
a trim pump kicked out. The power to 
the gyrocompasses was on the same 
circuit. Nautilus was blind, and mag- 
netic distortions were causing wild 
fluctuations in conventional compass- 
es, Using a lot of trial and error navi- 
gation, Anderson worked Nautilus 
out from under the ice to resurface. 

"We'd had a dead reckoning error of 
more than 100 miles. Even Columbus 
did better than that." 




Nautilus's Anderson peftj gws over Arctic 
£ea mam with Natfatk‘% Porwiw. 



Slow going 

A commitment to participate in a 
NATO exercise forced Nautilus to 
discontinue the polar attempt. An- 
derson also had a plan. 

“We’cl been on the east side and 
knew the area a little better. 1 wanted 
to try the hard part first through the 
Bering Strait when I knew our nav 
gear would be up and running. Be- 
sides, maybe our luck would change. 1 ' 
Prior to this, western attempt, Ander- 
son and sea-ice expert Waldo Lyon 
from the Naval Electronic a Lab re- 
eonnoitered the Bering Strait from a 
chartered bush plane — the pair pos- 
ing as a geological survey team, 

'There was a good reason for going 
up there. We wanted to Btudy the ice 
and see if we could spot some way 
through. ]f there was some pattern to 
it, we wanted to find out what it was," 

Rut. after departing Seattle, Nau- 
tilus's third attempt to reach the polo 
was thwarted off Alaska when she ran 
into unexpectedly thick pack ice in 
sh allow' water. Anderson prudently 
called retreat. 

In the end, time served Nautilus 
better than advanced scouting. 
Spring turned to summer and the ice 
pack receded northward. Departing 
Pearl Harbor on July 23, 19S8, Nauti- 
lus ran submerged to the Bering 
Strait, then surfaced for a topside 
cruise as far north as Point Barrow. 
Submerging 10 miles north of the 
Alaskan coast. Nautilus slowly crept 
north, careful for any indication of 
rapid shoaling. 

"We had no idea what we f H find, 
F or all we knew, there was a huge sea 
mount under the pole and we were 
heading right for it." 



But Nautilus sailed on — reaching 
the pole on August 3, 1958, after a 
two-and-a-half day sail. Anderson re* 
calls peering through the attack cen- 
ter periscope as the ice changed 
shape, diffusing and refracting the 
light like a bank of clouds. Two days 
later Nautilus exited the pack ice in 
the North Atlantic and sailed into the 
history books. 

Fast forward 

Under-ice operation is more common- 
place these days, as Anderson and 1 
learned from Cmtlr, Alfred E. 
Poncssa, captain of USS Norfolk. But 
it’s still not taken for granted. Some, 
but not all, of the nuclear subs in the 
fleet are ,J under-ice capable," having 
special up- and forward-looking navi- 
gation sonars. strengthened sail and 

rudder cape, and sail-mnumed diving 
planes that rotate 90 s to cut through 
ice. Subs today can also safely surface 
in openpolynyas. 

After a full-dress lunch in the ward- 
room, Ponessa took us on a tour of 
Norfolk, highly proud of the enhance- 
ments represented by the Los Ange- 
les class. 

An S6G nuclear reactor powers 
Norfolk, ail improvement in noise re- 
duction over Nautilus, 

‘ That's one of the main develop- 
ments," Anderson told Ponessa. 
'Nautilus sounded like a freight train 
eomi ng do w n the tracks. " 

Subsurface sensing has also 
changed dram SI tic ally. Norfolk’s so- 
nar suite includes a bow-mounted 
phased-array system forward of the 
four torpedo tubes, a towed-array so- 
nar that's mounted alongside the null, 
and an active sonar, in addition to an 
updated version of the ice-thickness 
recorder that Nautilus carried . 

Norfolk and her sister ships have a 
combined control/attack center amid- 
ships on the top of three decks, which 
aids communication during firing ex- 
ercises. The captain can monitor the 
dive and maneuvering stations while 
directing fire-control teams. Nor- 
fotk's 37.3 million Kol I morgen peri- 
scope is a remarkable instrument 
with a TV camera that feeds to a moni- 
tor, and a 70mm still camera. Nor- 
folk's other retractable masts send 
and receive messages, take position 
fixes from orbiting satellites, or moni- 
tor and evaluate the radio-wave envi- 
ronment around the sub. 

Down on the bottom deck, Ponessa 
showed us the torpedo room, huge by 
Nautilus’s standards, filled with 
Mark 48 wire-guided torpedoes. Tele- 
operated by the sub’s fire-control 
team, the torpedoes can home in on 
( PtaUU turn tupogrUS) 
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TECHNOLOGY 



Radical breakthrough in rigid-sail aerodynamics exp 
the envelope in the search for wind-powered speed 



T HE WORLD'S two fast est sailboats have 
already Hashed in the upcoming Ameri- 
ca& Cap race at least a thousand times* 
Dr it ills Conner's radical new wingtmisLed vnlh- 
rtiaran, Stars ft Stripes , and New Zealand's 
equally high-tech monuhtill , Kiwi Mischief* have 
battled through heavy wind and light p fought 
i h rough extreme shifts in weather and current, 
and suffered unforeseen breakdowns. Men have 
gone over hoard. Boats have pitch poled and dfe- 
mastcd- And everything, even human error, has 
occurred — cm computer. 

The quest to build Stars ft Stripes t the boat 
that will defend the Sail Diego Yacht Club's 
poss ess ion of the America^ Ctip+has brought to- 
gether the greatest gathering of minds and tech- 
nology ever united for a Cup defense. 

The team, led by John Marshall. Inis pushed 
sailboat design and construction into a new- 
high-tech frontier- Before the BlMb boat was 
built, finite-element studies, developed by 
NASA to predict stress levels on spacecraft* 
were made for the hulls and will gainst by Sikor- 
sky Helicopters. 

Grumman Aerospace used monster Cray com- 
puters to do flow-code analysis. And Hewlett- 
Packard contributed five l5fl>CHH) work stations 
in tie all the data into it nationwide effort that 
eliminated the need to do tank testing. 

Complex Velocity Prediction Programs 
(VPFs ) for each boat were also written and in- 
terfaced with sophisticated weather-simulation 



Conner <inp crew ;a3l twite the jpecd of I he 
wrincMrtd fly a hull during a lest run Intheir high' 
tech, wing matted tivmnwan. Stun & Stripes. 
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1HARK RMS , 
REMOVABLE 
ANTTVOffTIX 
TIPS 



A Winged Catamaran That 
Throws High-Tech At The Wind 

S«stmg ultimate speed. the designers of Stars £ Stripes me a 
3-part rigid tall that operates and respond * to wind like an 
airplane w frig. The ultralight G$-ft- rFgfd sail {See Cutaway} has 
separate elements that can be trimmed by moving yoke- shaped 
carbon* fiber control arm*. Aerodynamical/ wind Is converted 
into throat |See Air-Flow Diagram! In a flow* thro ugh system 
known *s m Fowler Flap on an airplane. Each 59. 5 -ft. iwEn hull 
(See Skin Layupj had to be constructed in mirror-image halves. 
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programs. All of this culminated in 
i hr breakt hrough electronic rates. 

** W i 1 actually do war games in the 
computer,” says (’lay Oliver, a naval 
architect mis the Sitors <S Strip*?* de- 
sign team. '"Our boat and the enemy 
hnyt [A Nr; Af isr^iie/l run the race 
course in different light-mr/hcavy-air 
conditions, and we find the probabili- 
ty i if winning or losing. We make it in- 
teresting by programming a factor of 
breakdown, which is i-ulasLi-nphn-, or 
nf the skipiier's tactical skilly which is 
difficult to figure. Is it an advantage 
or a dhml vantage? We re not sure. " 






yacht with crew of 1 1 . 



Look, ma r no sail 

To yachtsmen, the most radical ele- 
ments of Stars & Stripes are its car- 
bo n - H be r re i n forced t win h ul h. No 
catamaran has ever raced for the 
America's Cup in its 137-year history . 

But to those who value technologi- 
cal advancement, the most radical e Se- 
men L is the 3-pa it rigid sail, which re- 
spuiids to wind like an airplane wing. 

Wingmasts have been used for at 
least a decade in catamaran racing, 
mnst notably in the- Dave Hubbard/ 
Duncan Mac Lane-designed Patient 
Lady series of C-Class cats. But, ac- 
cording to Dave Hubbard, no naval 
architect or sailboat designer has ever 
before worked with the country's top 
aeronautic minds and technologies. 

In addition to Marshall, Oliver, 
Hubbard. Mac Lane and others, the 
design team enlisted the aid of aero- 
tech whiz Hurt Rutan, the man behind 
the ultralight, rou nd-t he- world -on- 
on e-tan k-of-gas aircraft Voyager. 
Rutan built the space-age 1300-lb. 
rigid sail, which is larger in area than 
that of a Boeing-757 wing, in his high- 
tech plant in the Mojave Desert. 

The l M'\ ft. wingmast is comprised of 
three independently movable eompo 



Half of the 40-member crewqf New Zealand' j Kiwi Mischief m ft Five baNiat. 



nents made of carbon fiber /epoxy res- 
in, carbon-fiber ribs and Mylar and 
Dacron skins. The components, re- 
ferred to as Elements l P SJ and 3. are 
analogous in function to an airplane 
w-ing k s leading edge (Element 1). slat 
(Element 2) and flap (Element 3). 

The true breakthrough here, ac- 
cording la Hubbard, is the concept of 
airflow between Elements 2 and 3 
achieved by Element 2V remarkable 
maneuverability. Known as the 
Fowler flap in aeronautics, this ad- 
justable gap creates a venturi effect in 
airflow' across l he wing. A stream of 



air is forced from the high-pressure 
side to the low-pressure side of the 
wing to increase lift or thrust, similar 
to that of an airplane wdth its slats de- 
ployed rlu ring takeoff. 

The knowledge gained in aeronau- 
tics and construction technologies, 
which cost the designers and builders 
of Stars & Stripes about £3 million, 
will give the boat a 5- to 10-percent 
speed advantage over previous wing- 
masted cats, according Ui Hubbard. 
This will put the big cat in the 3i>mph 
range. The current speed record for a 
wind-powered boat is 41 mpk held by 
the British catamaran Crossbow 1L 
Twelve- Meter boats, by comparison, 
have a top speed of about 1 1 mph. 

Here comes the judge 

Will we see an America's Cup race 

this year between the wingmastod 
Stars & Stripes catamaran and the 
1 20-fL A" iw i M isch ie/monohu 1 1 ? 

The fate of the race is in the hands of 
New’ York Supreme Court Judge Car- 
men Beauchamp Ciparick, who will 
make t he fina l ru ling someti me before 

tHnmr titnt iff fyiffl- 



Kiwi Mischief 

hi tw*t Aland 

i-raa 

Overall length: 
1 23 ft. 

AlwrtefMr*: 
Wft- 



AtWAttfliW: 
55 ft 
Wctght; 
JGMPb. 



The challenger, a K- 
cl an bodt with crew of 
40, li the largest Cup 
entrant in So yean. 
Mart height Ir 1 70 ft. 



Tne {Render will 
curry a crew of 5. 
Wlngmast li 24 ft, 
wide at bon pm, 

4 ft at top. 
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HAPPY 

BIRTHDAY, 




BY CLIFF GROMER 
PM Photos by Cliff Gromer 
and Bifl Erdman 



F OR 35 YEARS it’s been the 
Great American Dream Ma- 
chine, a seductive 2-seater 
with a spirit of adventure un- 
like that of any other automobile. It's 
called Corvette, and it has every- 
thing — power, speed, agility and a 
healthy dollop of raw sen appeal. 

But it wasn't always smooth sailing 
for Chevy's Plastic Fantastic, and the 
car suffered a survival crisis before it 
entered its third year of production. 

The whole Corvette phenomenon 
started in the early '50s when General 
Motors styling chief Harley Earl 
looked at some of the fiberglass-bod- 
ied sportsters of the day, mostly prod- 
ucts of southern California hot -rod 
shops. He saw the material as an easi- 
er way to experiment in styling. 




The original 5J Chevrolet Corvette was a near carbon copy of the Mcnorama show car. The 
iplit window coupe of S3 was the flm In the Sting Ray series. Model year 5? saw the tint real 
sales Jump, almost double that of St. In I $67. big -block fever— 417 cu. In. and up to 43 s 
hp— was hot, and in M the Vette got Its second major redesign. 
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Earl came up with a concept frvr a 
low-priced, P|iurty 2-s eater t hat 
would use a lot oft In 1 vruloL hardware 
and sell for about SlMFso, CM presi- 
dent Harlow "Red" Curtice liked 
Earl's car si i much lie waMtif I it for t he 
GM Motoramii Show, which at shat 
point — April, l!)S2 — was hardy sev- 
en months mvuy, 

Chevy chief engineer Erl Cole si rul 
suspension engineer Maurice OJley 
came up with a w hod base. 

The design was very close to t he actu- 
al pmliK'tion Corvette awl used front 
and rear suspension pieces from a ^ 
Chevy sedan. The completed cur. as 
shown January IUBM, was a clean, 
rounded design free of frills ami doo- 
dads, The- only eyebrow -raising fea- 
ture was the jet- pod Uni light. 

Engine-wise, the biggest gun in 
Chevy's arsenal at the time was a UXV 
hp. 23fi-cu.-m, Sis — fine For a Chevy 
sedan, but not for a hot sports car, 
Chevy engineers turned in the hot - 
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The new Corvette had a brand-new 
body and rtrie r.m a brand-new cha&sis 
that featured a fully independent rear 
suspension, Amung the significant 
number of firsts for the h li3 wop, the 
availability of a closed -coupe model 
(with the distinctive split rear win- 
dow). Performance options included a 
HfiO-hp fuel-injected engine and a 
rt^d -race package — option code ZtHx 
The boulevard set also got their 
share — better road manners and com- 
fort, plus luxuries like a/c, power 
brakes and steering. 

Performance was at its zenith dur- 
ing this period with big blocks (3% in . 
starting in ’66) available with up to 
435 hp. A special L-S8 option designed 
for race use was rated ul 430 hp, but 
the real output was well over 500, 

I n 1968 the Corvette was totally 
redesigned inside and out. Longer, 
narrower and with a Kamm back tail 
section and removable rear window p 
the new body was styled after the 
Make Shark show car. The Vette also 
gained weight, scaling in as high as 
3800 pounds. 

The Stingray (one word this Lime) 
returned in "69 as did massive power 
In Lhe form of tricar b -127s and two L- 
8^s r one cast iron, the other the $3fl(K i 
all -aluminum ZL-1 + 

The power parade continued in 
1970 but on a lesser scale. Gone was 
[he powerhouse 3-deuce 427. In its 
place wo* u4-bhL 454 big block rated 
at 390 hp. A 400-hp version — the LS~ 
7— was available over the counter. 
Emissions regulations rolled in and 
squeezed the life out of performance 
and the 70s saw a number of lasts for 
the Corvette. The LT-1 vanished 
from the option sheet after 72, dual 
exhausts died alter '74 as did the last 
of the big blocks— an emasculated 
270 -hp 454. Roadster models disap- 
peared in + 76 and the Vette was 
pumped full of luxury and comfort fea 
Lures. StilU in 1979 lhe Corvette set 
an all -time safes record of 53^7* 
Weight reduction was the priority 
of the "80s?, Everything that could bo 
lightened was. Windshield and roef 
panels were thinned, as were hood 
and doors. Aluminum was used for 
the crossmember and differential 
case and the frame was lightened. 

( P Iranr hi nt h \ j ttz q v 
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rudder's notebook and hy bumping 
etimpressiran, adding three ride-draft 
2-bbl. carUs, a sol id -lifter cam p heiivb 
er valve springs and dual t-xhausls 
were able to squeeze out 150 hp. 
Chevrolet then compromised this 
achievement with a 2-speed Power- 
glide automatic. 

The Corvette knocked fern dead, 
and the car was rushed into produc- 
tion— 300 copies, all in Polo white. 
Rase price was $349H a a tenth of what 
the originals are worth today. 

The original body design was car- 
ried through the '55 model year, and 
the car picked up its first Vft and its 
first manual (3-speed) transmission. 
Rut sales were dismal. Poor handling 
and the automatic transmission 
turned off serious s porta-ear huffs 
while the boulevard set scoffed at 
leaky side curtains and lack of exteri- 
or door handles. 

Nudged In the brink of extinction 
by poor safes, the Vette was rescued 
in \50 largely by the efforts of a bril- 
liant Belgian-horn Chevrolet engi- 



neer, Zora Arkus-Duntov. Heading 
up a full-bore Corvette racing pro- 
gram, Duntuv helped develop special 
engine, chassis, suspension and broke 
hardw are that earned the car true re- 
spect on the track and true sports-car 
status on the street. Convenience and 
comfort items weren't ignored either, 
with real roll-up windows, power- 
ope rated ragtup and optional hard- 
top. Soles jumped to a record level. 
While [he Corvette was evolving 
from '58 to *62, a separate project was 
unfolding in styling that would radi- 
cally alter the basic concept. The 
project, code-named XP-72U. was 
started in 195^ as a redesign along the 
lines of Rill Mitchell's Sting Ray rac- 
er. and hit the show-rooms for 1 9R3. 



Prime Movers; The Vette Engines 



Big-block eta w*n typified by (rJpcwer 427 | left J, Current 350 j right | uses port injection 



Origi nal Blue Flame Sfotof '53- SS |lelt J gave way rovertame imsll'block Cbeyy VB | right ), 



T HOUGH THE COR VETTE began 
Me wil h a 6*cy fi n d er sed a n e n g i n e 
this car's power heritage dwells on one 
quantity only: the massive thrust of an 
all-American V8. When the Chevy 
small-block V8 came along in 1 955, the 
Blue Flame Six was quickly forgo Hen 
Iniiialiy available in 265-cu.-in. trim 
(195 hp|, the small block has since 
been through several capacities — 2S3. 
327 and 350. Tops was the injected 



327 of 1 964 . capable or 375 hp. 

The true ihunder years, though, 
were '65 through 74— the big -block 
era Ranging from 396 cu. in. to 454, 
the big-block V8$ were capable of 

gross hp as high as 500- plus. 

The big blocks are long gone, bul the 
Small-block VS— whether it's the port- 
mjected base engine or lhe new Lotus 
32-valve twin-cam LT-5— will continue 
to be lhe heart of lhe Corvette saga. 





Chevrolet engineers use the world's race tracks to forge 
leading-edge automotive technology. 



BY LEW FRANK. 

West Coast Editor 

FM Photos by Tayipr-Constantine 

T HEN: THE FIRST Cor- 
vette was crude — not very 
promising as an instrument 
to take on the best pro- 
duction sports ears in the world. In 
fact, it looked as it it might have a 
rough time surviving at all. 

NOW: After h Corvette won the 



last race of theSCCA's Escort Endur- 
ance Series in 1987, completing a 3- 
year clean sweep, the SCCA changed 
the rules to exclude Corvettes. 

What happened between the first 
Blue Flame Six/Power glide Corvette 
of l 953 and the last SCCA -eligible Z- 
51 Corvette of 1987 can be broken 
down into a few' experimental ears, a 
handful of racing cars and a stream of 
improving production hardware. 

Two secret weapons were the all - 
conquering Chevy small-block V8. 



and a European emigre named Zora 
Ark us- D unto v. The V8 was installed 
in 1955— a passenger-car engine that 
was designed to be potent and inex- 
pensive to build. It now makes well 
over 100 hp/liter in racing trim, and 
shows no signs of ending its develop- 
ment. It Is the one element that runs 
throughout the Corvette saga, 

me Hardware 

a Small -Block VH — It combined 
short stroke, low reciprocating 
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weight, very light tfor a pushrod en- 
gine) valve gear, and low overall 
weight with good breathing and con- 
stant development. The first Duntov ■ 
cammed versions were good for 
rpm and 250 bhp (SAE 
205 m. in. A 
built for racing has 600 to 
normally aspirated, on racing fuel. 

■ Fuel Injection — This was 
really intended to improve volu- 
metric efficiency, increase fuel 
economy and reduce air pollution. 
Chevy's (and Pontiac's) Rochester in- 
jection was constant flow' rather than 
the timed Bosch mechanical injection 
used by Mercedes, much better suited 
to volume production. The ultimate 
fuel-injected small block was good for 
375 hp from 327 cu. in. in 1964-65. 

■ S3 — The Corvette’s dehut in inter- 
national racing was at the Sobring 12- 
Hour in late March, 1957. Three were 
entered. They didn’t win, or even 
come dose, but Lhe potential was im- 
pressive, even to seasoned veterans 
like Juan Manuel Fangio and Stirling 
Moss. 

The space-framed car weighed in at 
a competitive 1£50 pounds and fea- 
tured exotica like magnesium body- 
work, a bubble tup, DeDion rear sus- 
pension, tw in A-arms up from and a 
315-hp small-block sporting alumi- 
num heads with oversize valves. 

Duntov actually produced two 
SSs — one mule and one finished rac- 
ing car. The; racing car was built with 
full Motor am a finish, but no time left 
for sorting f>r practicing, and, predict- 
ably, it failed to finish. 

■ Sling Ray — Mitchell and CM Styl- 
ing were able to obtain the refur- 
bished mule SS chassis. He had Lurry 
Shinoda design a new body for it 
based on a very advanced production 
proposal, and the Sting Ray was bom. 

Disproving the adage about there 
being nothing as old as last year’s rac- 
ing car, the Sting Ray remained com- 
petitive through 1960, running 
against Reventlow Scarabs, Lister 
Jags and Lister Corvettes, Birdcage 
Maser at is and the latest Borsches , It 
was a private entry and got precious 
little official help from Chevrolet or 
CM even though Bill Mitchell was a 
VP. After its racing days, Lhc Sting 
Ray became a show car. 

* Production Racing — The Corvette 
hafl a few high-tech touches — Ro- 
chester fuel injection, Lhe close-ratio 
Borg- Warner T-10 4-speed transmis- 
sion, Benriix Cerametallic brake 
linings— hut it was crude when com- 
pared to its principal adversaries. The 
ladder frame, iron engine, sedan front 



mil Mitchell's portentous 5 ting flay racer of 
1 $59 [top) rode on the tame chauii used In 
the pre Sebrlng development of the S5 
[opposite page, top and Insets |, two yean 

earlier. Though dhappolrrttng in (he 
Sebrlng rate. SR-? [left f showed vflSC 
potent ial. Be*flnned Sfl-2 was another 
MitchefJ product. Grand Sport Corvettes 
[above and below] were conceived to 
combat Ford's Cobra in the mid-Ms, 
(hough only five were built. 
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suapetiidnn, ihiri rtrum brakes. solid 
roar axle and c*cepsive weight were 
far from state-of-the-art. 

Nevertheless p from 1957 until 1962, 
when the Shelby Cobra came along, 
Corvettes kicked the daylights out of 
assorted Jaguar XKs, Mercedes 
300SLs 1 Porsche Carrera Speedsters 
and Ferrari* all ever the country, 

■ CERV 1— The Chevrolet Experi- 
mental Research Vehicle t was 
racing car. 1 l was only a coincidence 
that it was hnilL Ln fit alJ of the In- 
dia nap oik specs. Indy was juat the 
barest possibility. Pikes Peak (where 
Buntov set a record in 1966) was the 
real target. 

The next target was the new Day- 
tona Motor Speed way, where the re- 
cord was held at 170-plus by an indy 
car. The CERV I engine was a very 
special thigh-silicon alloy block, alloy 
heads, ram tuning on the Rochester 
injection, magnesium clutch housing j 
small block rated at 353 hp. It went 
167 mph. 

Duntov turned to further engine 
development and a dual-turbo ver- 
sion of the light-alloy engine was 
produced with 500 hp. No record 
fell to this pioneering effort but a 
later 366 small block ran 206 mph at 
GM p s Milford teat track. 

CERV l gave Chevy experience 

POPULAR ISSH 



with mid -ensiled design, transaxles + 
high-speed aerodynamics, the Reyn- 
olds 390 high-silicon light-alby block 
casting technique* ram tuning and the 
rear suspension used in production 
cars from 1963 through 1982, 

■ CERV II — Chevy General Manager 
"Bunkie iT Knudsen wanted to get back 
into racing so the CERV II was 
planned for the international proto- 
type class with a 4-liter version of the 
small block using special 3- valve aohe 
h tails (run by Mickey Thompson at 
Indy), Titanium was* to be used for 
hubs, connecting rods, valves and ex- 
haust manifold*. 

The car was to weigh under 1400 
pounds. At the same time, an auto- 
matic racing gearbox was designed 

with no power- waiting hy 
draulir coupling. Con- 
st ruction was started 
almost at the same 



Lime Knudsen was order ed to stay out 

of racing . 

The CERV II was eventually built 
with an advanced 4wd unit, using two 
torque converter*, a glued -together 
steel and aluminum monocoque, very 
wide wheels, low-profile tires and 
body by the team of Shined a and La- 
pine again. It final ly used an injected, 
alloy, sohe 377-m-m, V8 + 

The plan w as modified Us use the 
CERV II as a response to Ford's GT- 
46. GM management killed that, so 
the car welh used as a. research tool fur 
a mid-’fflh* super-Cory ette that al*u 
failed Lo reach production 
■ Grand Sport — When corporate 
management forced Kntidsen to turn 
f f'lrtfxt' turn i*jj t-Hittf IttJ J 




Corvette I* 
now starring In 
lu own r<>t Ing series 
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THAT WAS THEN 



Hot-rod muscle versus 
high-tech finesse. 



BY RICH TAYLOR 
Contributing Editor 



T ALK ABOUT tough assign- 
ments, I've just spent 8 
hours at English town Race- 
way Park, Bnglishtown, 
New Jersey, on a cloudless 75° day, al- 
ternating between a brand-new Z-52 



Corvette roadster and a 60, GOO-mile, 
all-original 19&G 327/350. The idea is 
to decide which car I like better, flog- 
ging them around the skirl pad, weav- 
ing through the slalom, and smoking 
down the quarter-mile. Ed Fischer, 
who owns this Sunfire Yellow '66, 
asked, “You get paid to do this?*' 
Then he shook his head in disbelief. 

The plan was to compare two Cor- 
vette roadsters, two decades apart, 
but roughly the same in price and per- 
formance. Ed's roadster had a base 
price of $4084, and cost $5100 with a 




long list of options in ]%6. It’s just 
been appraised at $35,000, which if 
anything is a little bit low. Our '88 
roadster has a base price of $64,820, 
but the inevitable extras brought the 
list price up to $38,013. 

The P 8H has the SporL Handling 
Package (RPO Z-52), which means it 
has Delco/Bilstein gas shocks, 13:1 
steering, heavy-duty suspension, an 
engine oil cooler and, most important- 
ly, P275/40ZR-17 Goodyear Eagle 
GTs on D.5-in. x 17-in. cast-alloy 
wheels. The engine is Chevy's classic 




Current Corvette get* exceptional Sticking 
power from massive ?75f«ZF- 1 7 Goodyear 
Eagle Tires. Fort-Injected, 3SO-cu.-ln. small 
block makes 245 rip and 345 lb. -ft. of torque. 
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350-cu.-in. (5.7-liter) Vfl, with alumi- 
num heads, Tuned Port Injection and 
roller valve lifters. 

This hot V8 is rated at 345 hp (SAE 
net) at 4000 rpm and 345 lb. -ft. of 
torque at 3200 rpm. Our rough con- 
version table gives an equivalent of 
about 317 hp under the old SAE gross 
horsepower rating system in. use back 
in HMtii. The transmission is a Doug 
Mash 4-Hjieed manual with overdrive 
on the top three gears. Differential 
ratio is 3.07:1, A BS 4 -wheel disc 
brakes are standard, and curb weight 



of the cur is given as 3229 pounds. 

Eel Fischer’s ’GG is totally stock, 
with the original hydraulic- lifter LTD 
327-cu.-in V8, rated at 350 hp (SAE 
gross) at 5800 rpm, 360 lb, -ft. of 
torque at 3600 rpm. Running our con- 
version the other way gives an equiv- 
alent of about 270 hp (SAE net). The 
transmission is the M20 4-speed man- 
ual, driving a 3:36:1 differential. It 
has 4 -wheel disc brakes, and a curb 
weight of 3230 pounds. 

The single gi'eatcst automotive ad- 
vance in the past 20 years has been in 



Lire design and construction. So, sines: 
Ed Fischer's ’G6 was wearing its stock 
Gold Line 7.75-15 bias- ply s on knock- 
off alloy wheels, we replaced them for 
our performance testing with 
225/70VR-1S Goodyear Eagle 
GTs — the fattest tires we could fit un- 
der the fenders without rubbing. 

On paper, these two Corvettes are 
about as evenly matched as they eotild 
be, despite their age difference — the 
same size, the same power, Lhe same 
weight. The new Corvette's immense 
fPfautt um to patfc ittJl 



Ed Fischer's; 1 9to roadster Is propelled by a 
327-CU-#V, imall-bFock VB rated at 350 hp 
(SAE qfoni and 360 ib.-tt. of torque, Narrow 
tires hampered the car's handling, 
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BY TONY SWAN, Automotive Editor 

PM Photos by Martyn Goddard 








I I.T1MATK CORVETTE, in 35 years, 
t hone i wit n or ds hit ve had plenty of 
exercise. The SS. SJl-2, Croud Sp 
Make Shark, XP-SSW. Contend 
have been plentiful. 

Hut surely thin car puts nil previous claim* 
ant* in the shade. Surely the Corvette Indy will 
elevate Chevy's sacred nameplate beyond 
mere world class into the rarefied 
the Porsche 959, Ferrari Tesinrossa and 
borghini Countach. 

If it ever reaches production. 

And this is not beyond the realm impossi- 
bility. Although GM normally resists low- 
volume exotics, the Corvette Indy has gone 
well beyond its original scope. lVhnt began 

M. 



os a concept car For the 1986 Detroit Auto Show 
has expanded into a full-scale prototype pro- 
The ear shown here is Phase II. Phase 111, 
already in the works, wilt he a p re production 
edition. 

Phase 1, which went from clay model to fin- 
ished show car In six weeks, was not a runner. 



Schwartz, es-PPG pace- 



car maveii, currently with Chevrolet Special 
Vehicles, the show car had no underpinnings 
—only an Ilmor-Chevy Indy car motor 
plunked into the engine bay. 

But the shape was enough to light the 
not-readily-flammablc Imaginations of 
GM's decision makers, and Schwartz 
moved on to development of the cur you 
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sec here. At this [mint, Lotus entered 
tho picture!, partly bci'iiijsi? GH's new 
subsidiary was already at work on the 
a In mi mini LT-5 2- valve Hohc Vs, 
partly heeausc mid-engine superears 
are this firm’s stork in trade. 

Schwartz and Lotus worked out an 
Impressive hardware list — fully ac- 
tive suspension, full-time <lwd and u 
filament- wound carbon-fiber back- 
bone chassis w i< li u load capacity of MS 
tons per square inch, compared to 
about |s for a comparable steel struc- 
ture. (ABS braking and 4-tvheel 
steering will wait for 1 'base III.) 

The car’s front and rear suspen- 
sion — a maze of A -arms and power 
rains— are twilled to subframes rigid- 
ly mated to the central tube, rigidity 
being t he key to an active system, 

The LT-5 engine, its intake runners 
exposed as part of the ear’s design, 
sits crossways behind the passenger 
compartment. It's mated to a modi- 
fied Olds Tonmudo trim saxl e. 

There an' alflci interesting items in- 
side the car. Schwartz insisted on 
multiplex wiring, rearview TV. elec- 
tronic instrumentation and ETAK- 
satellite navigation. 

The car rides on huge tires specially 
developed liy Goodyear — ^To'ddZR- 
17 front, &1-V35ZR-17 rear— which 
give the car plenty nf stick, with or 
with nut active suspension. Those 
wheels — 12 ill. wide— were machined 
from solid aluminum billet, 

We fucked up plenty of in formation 
when we visited the Lotus facilities, 
near Norwich* England- But what we 
really wanted to do was drive the ear. 
And Finally we did, on the Lotus test 
track . Wit it t he plasti e ca n opy c itic lied 
down and the LT-T> grumbling at idle, 
the Corvette Indy feels more like a 
fighter piano than near, pretty much 
what its designers had in mind. 

There’s quite a hit of noise, some 
from the engine, more from the ac- 
tive-suspension pumps, but Schwartz 
and his Lotus compatriots will have 
Lhis u Tiller control tn Phase Eli, 

The LT-5in the Corvette Indy bore 
a very early serial number — 002- — but 
it still made plenty of torque and. once 
rolling, stirred the &ttHj-pound proto- 
type along with zeal. 

As you'd exfiect with ahalf-million- 
dollur prototype, we w ere cautious, 
particularly with the active system 
ailing. A couple of transducers had 
been damaged in shipment, which led 
to a bit of oscillation in cornering. 

On the other hand, with double A- 
arms all around and massive rubber, 
the Corvette Indy behaves very much 
tike a good-riding race car. Again, 
precisely what they hud in mind. We 
can hardly wait for Phase III. PM 




Corvette- Indy doors ft op fa re of sdsscwtype favored in id™ L*imba-rgh?rM dcilgni. 
PmcrhEM emphasizes fiigft tv<h r rtflih rearview TV and ETAK sateftite navigation, Overall 
styling u pure exoTlc, but cfean and subdued. SmaJI side windows and of variable 
□pacify canopy g las* are planned for Phase III edition, 
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Office electronics scaled to the home 
can let you work where you live. 



BY RON SOBILIA 




PM Photos by Hing/Norton 



A WAVE OF NEW technology in of- 
fice electronics promises to change 
the lives of millions t>f workers who 
collect, analyse or communicate information. 
One immediate consequence of this desktop 
revolution is the potential for greater flexibil- 
ity in choosing where to work. 

Expressways got you down? For the price 
of a commuter car you can set yourself up 
\ to fcfecommute— not at freew ay speed, 

i|k but at electronic speed — taking care 

■k of business from an office at home 
t or on the road * 

Advances in personal-computer 
m hardware and software continue to 

put even greater power into the hands of 
more and more people — and what power! 
The new generation of 32-bit microcomput- 
ers exemplified by Apple's Macintosh II. 
IBM's Personal System/2 Model 80 „ Com- 
paq's Desk pro 386 and numerous others of- 
fers processing speed and memory-handling 



capabilities that make earlier PCs look like 
Model T Fords. Useful computing power is 
also arriving in smaller packages these days, 
whether it n s in mobile portables or down- 
sized desktop models. 

No matter how accessible comput- 
ers become, though, not everyone 
needs— or want e — the full function- 
ality of a modern PC. Accordingly, a W 
growing number of manufacturers, in- ^ 
eluding Smith -Corona, Magna vox, 
Brother, Panasonic, Canon and Epson are 
wooing computer-shy consumers w ith per- 
sonal uwd -processing systems. These sys- 
tems barter the broader versatility of the Pt k 
for the simplicity of dedicated writing 
machines. Some of these are termed turbo 
typewriters built on what is essentially a 
typewriter chassis* Others are really pared- 
down computers. 

In the former camp is 
Smith-Corona's 1- 



1 canon Cat word processor 

1 SonyiTA-fiSOphonei' 
answering machine 

3 Canon PC-3 portable copier 

4 cobra PP-] |0 Print Phone 
facsimile traracelvrf 

5 Sharp UX-flOteFephorw/facilinJIe 

6 Panasonic Apog« copier 

? Magnavoi Videowf-lTer 45Q 
ward pr EKdiar 

S CO ROM diskj 



n 




pitve PWP T ($699), une of four word 
processor* offered by the company. 
The PWP 7 is a sleek , under-20-pounrl 
carry-along that can run on batteries. 
It features u flip-Up. backlit Jiquiri- 

crystal display, daisywheel printing 
anda built-in, 100 KB (kilobyte) 3-iri. 
floppy -disk drive. Like its word- pro- 
cessor rivals, Smith-Corona's unit 
keeps its word-processing software 
cm a KQM (read-only memory) silicon 
chip for faster, easier access. The 
PWP 7 also includes a 75, 000-word 
spelling dictionary. 

Televised typing 

Epson's Elite 400 Plus l $500 , 
which uses a dot-matrix 

E rint head and nonbacktit 
.CD screen, incorporates a 
built-in thesaurus, and takes 
small battery -backed RAM 
(random-access memory) cartridges 
for data storage. The Epson unit hats 
connectors for both an optional inter- 
nal modem and a full-size external 
video monitor for extended desktop 
use at home. 

Magna vox, first on the scene with 
an everything- in-one-piece machine, 
now markets several word -processor 
models, starting as low as $400, Its 
Video writer 450 (3899) features a 
computer-like CRT (cathode-ray 
tube) display instead of a harder-to- 
read LCD, The 450 boasts a 3.5-in, 
microfloppy disk for storage, a 




GO, 000- word spelling-checker diction- 
ary, 50, 000 -synonym thesaurus and 
mail merge capability, Alsn built-in is 
a quiet and fast thermal-transfer 
printer (with sharp 34 x 36 dot resolu- 
tion) that prints on bond paper. 
There’s also a parallel interface for at- 
taching a different printer, if you de- 
sire. A new model, the Videowriter 
4500, set to hit (he market shortly at a 
projected price of $999, adds an RS- 
232C serial port for interfacing with 
an outboard modem or a facsimile 
transceiver. 

Brother Internationals WP-500 
^ word processor ( $ 1 1 99) adopts 

Magna vox's 1-box approach 
with a built-in CRT. but uses 
a 1 5-ch aracte r- per- second , 
daisywheel printer for type- 
writer-like print quality on 
any paper. Panasonic's KX- 
W1500 {$900) closely resembles 
Brother’s in offering a 9-in. built-in 
monitor, disk drive and daisywheel 
printer for letter-quality output. 

The Canon Cat "work” proces- 
sor — as Canon calls its intriguing ven- 
ture into this area — is the brainchild 
of computer designer Jef Raskin, 
touted as the original "Man Behind 
The Macintosh." Canon's unit shares 
surprisingly little with that computer 
except for a 9-in., high-resolution, 
black- on-white CRT display. 

Unlike the graphics-oriented Mac- 
intosh, the Cat ($1495) is text-based. 




with both word processing (including 
a 90, 000- word dictionary) and tele- 
eoininii ideations software stashed in 
ROM for snap-your-fingers accessi- 
bility. Additional software is avail- 
able on disk for generating forms and 
customized mailings As standard 
equipment, there’s also a 3.5-in. mi- 
crofloppy-disk drive, on-board 1200- 
baud modem, and serial and parallel 
interfaces. A printer is separate. 



Phone etiquette 

Impressive as thesE computers and 
word processors are, perhaps the 
most exciting developments are in 
communications and new data-access 
applications. 

Telephone-answering devices 
(TAD) have been a key element in the 
development of the desktop revolu- 
tion. In addition to stand-alone T A Ds, 
most manufacturers now offer inte- 
grated devices that combine the 

S hone and TAD in a single chassis. 

lost models, such as Sony's ITA-G50 
($250), incorporate convenience fea- 
tures such as speakerphone, beeper- 
less remote control, and multiple 
memory banks for 1 -touch dialing. 
Now, you can even use your computer 
as a TAD. Several add-on accessories 
will enable your computer to send and 
receive voice messages over the tele- 
phone. Products such as Natural Mi- 
crosystems’ Watson ($149) and The 

fPIruxv turn hr jmi/r !)$/ 
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PRINTER 



Set Up Your 
Office-At-Home 

T HE nicest THING aboul todays 
home-office elecitonlcs is ihe flex- 
ibility of the hardware. Some compo- 
nents will perform double-duty, en- 
abling you to expand when needed. 

For example, a telephone/fax ma- 
chine can double as a convenience 
copier uriiii you're ready to Invest in a 
regular plain-paper copier. Meanwhile, 
your computer (or word processor), 
through ils communications modem, 
will lei you access on-line data banks 
until you're ready to add a CD-ROM 
reference library. 

Telecommunications is ihe linchpin 
of any business, including an office-al- 
home. A telephone- answering device is es- 
sential. Ideally, the incoming business line 
should be different bom your residential num- 
ber. Ideally too, your computer ought to have a 
separate, dedicated line for modem communi- 
cations. Ditto for the fax— though these two 
mighi share if you don't use both together. 
Physically, an L-shaped worktable is most 



COMPUTER/ 

WORD PROCESSOR 



To make ihe most of space 
In a home office, uw desktop 
areas above storage space 
for components you don't 
have to sit in from of to operate, 
such as copiers, print eft. Few con- 
vertenctr situate the phone so that 
the cord doesn't cross workspace. 



efficient, letting you wheel from component to 
component through the knee-hole. Since you 
don't need lo sit at a printer or copier, deploy 
those components over drawers or files. Place 
your phone according to your writing hand: To 
the left for righthes, vice-versa lor southpaws. 
This prevents the handsel cord from crossing 
yo u r writi ng or typing area.— S- A B. 





WATERCRAFT 



We carve chop, glide glass and go airborne to test 
the best of the new jet-powered, personal watercraft. 

BY JOE SKORUPA, Boating/Outdcm Editor 
PM Photos by Skip Gandy 



Y OU CAN TEACH an old 
hotdogger new tricks. 
Climb aboard a jet-powered 
personal watercraft and 
you’ll be surprised at how soon you’ll 
hammer the throttle and whip it into 
high-speed power slides, carve tight 
Luma, skitter backward and spin com- 
plete donuts. Before long you’ll be 
crashing the surf and jumping waves 
like a frisky dolphin, 



At least that's how it went w'ith the 
PM test team recently in the crystal- 
line waters of Florida’s Captiva Is- 
land where we assembled a fleet of 
fi ve 2-perstm watercraft and put them 
through a battery of testa. 

The personal-watercraft scene has 
exploded in the past two years with 
more than 100,000 units sold annually 
and new designs and models popping 
up like umbrellas in a rainstorm. 



We decided it was time for PM’s no- 
holds -barred comparison test treat- 
ment. A winner was selected after a 
series of speed and handling tests and 
observations made during three days 
of haid running. But our ultimate cri- 
terion was ri dabiljty, a combination of 
performance and operational ease 
that allows an average person to do 
what these exhilarating machines 
were des igned to do — have fun. 
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Bombardier Sea-Doo 

Built with a unique blend of rkkx- 
friehtlly de.sign uiid high-performance 
power* the Sea-Doo was the test 
fleet's most consistent finisher and 
the personal watercraft we would 
most like tri own. 

The newly introduced Sea-Doo 
bent. the fleet in comering/handling. 
anti tied for first in fun factor and rid- 
ing double. It finished second in all 
other categories, except on the per- 
formance course where it came in a 

dose third. 

The hull, similar to a modified- V, is 
flat in t he stem for mounting stability 
and knifed in the bow for slicing chop 
and carving tight turns. 

Features we especially liked were 
self-righting flotation, stowage com- 
partment forward of steering column, 
soft seat* padded steering column, 
nonskid foot well and bumper rail. 

The winner displayed an interest- 



ing split personality unique among 
our test fleet. It was a pussycat in 
ease of operation, shortness of learn- 
ing curve, riding double and level of 
athletic ski! I anti fitness required. But 
its mod-V hull and spunky Kntax en- 
gine gave it .surprising handling and 
high-performance punch. 

At first, Sen-Doo’s high-torque 
throttle response may seem intimi- 
dating, but as you gain experience it 
becomes a performance advantage. 

Yamaha WaveRunner 

The fleet's dear winner in overall ease 
of operation, with first-place rankings 
in rider friendliness, stability at speed 
and rest, fun factor (tied) and riding 
double (tied) was the WaveRunner. 

Novice riders will feel total confi- 
dence right from the start. A flat hull 
makes the craft ultrastable for mount- 
ing, a solid platform for riding double, 
and unsurpassed in spinouts. 



Despite buck-of-the-pack speed 
and acceleration marks, the craft is 
more than fast enough for thrills. It 
can, in fact, pull a waterskier. 

Features we liked were a padded 
steering column, bo w and stern lifting 
hooka, padded knee rest, rub rail, 
bow bumper and a visibility spout 
that shoots a thin geyser 1 0 ft. high as 
an eyeealcher to alert bigger boats. 

Of special note ait two stowage ar- 
eas, a rarity among the fleet. One is a 
self-draining compartment beneath 
the seat that can be used as an ice 
chest, and the other is a smaller rear 
porthole compartment. 

A slight deviation from the craft's 
overall high-tech user- friend line as is 
the necessity to p remix fuel and oil 
{afl-Lo-l mixture >. 

The Wave Runner isn't the fastest 
craft in the water, but it is the least in- 
timidating and an ideal minijet for rid- 
ers of all skill and fitness levels. 





OVERALL RANKING MAKE MODEL 



I. BOMBARDIER SEA-DOO 



2 . YAMAHA WAVERUNNER 



Langlh Bffim Haijhi WbIqm 
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Price As Tested 



$4130 






Address 



Bgmbardie r 1 650 32nd Ave Lachien 
□usbec HST 3J7, Canada (£i 4| 63G- 5904 



Vfljmaha Marine. 6565 Katina Ana 
Cypress. C A 9O630 <7 1 4)7E 1 -7 62 1 



TEST PARAMETERS 

All models were slock 2 * pet son, jet- 
I*?wq red personal walercratl Top-end 
ipeed $ solo -and doubte) acceleration 
and performance course figures ace ihe 
fes uil ol averaging four lesi runs for each 
fcv-atOfcrifcJi Afce^faiiOfi ligures 
represenl ine time il look each draft to 
cover a lOD-tt course from a dead stop. 
Quarter-mile performance course began 
from a dead stop and inducted two sho-rl 
spnnis and ihree 100“ turns. 



BO 
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YAMAHA WAVER UN NE R 
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Wet bi ke Tom Cat 

The Tom Cut is the motorcycle uf the 
waterways. Its ergonomics, profile, 
handling characteristics mid level of 
skill required make it feel more like a 
street machine than a walercrall. 

It scorches the water like a hot 
street machine t too. The Tom Cat 
whipped the fleet in tup-end speed 
(sob and double } t hole-shot and per- 
fornruiDce course times. It left the wa- 
ter j imctiea ! ly steaming. 

Rut mw pnw'er and speed don't tell 
the whole story. Novices have a diffi- 
cult time mastering the Turn Cat: Its 
high-ufif-the-w F ater profile makes you 
do a balancing act simply to sit still. 
Then you have to crank the throttle to 
getit planing, forcing you to zip along 
faster than most beginners wishtugu. 

Once you learn to gel j*oing in u 
straight line, the next intimidating 
experience is turning. This is done not 
by using the handlebars, hut Uy lean- 



ing hard into the turn. All of this lakes 
practice, patience, skill and Strength. 

Noteworthy features include self- 
rigluing flotation, bilge pump, gas 
gauge and the Hydro- Link suspen- 
sion system that keeps the front ski in 
contact with the water at all t ones* 

Despite its high degree of difficul- 
ty, the Tom Cat was surprisingly for- 
giving when riding double and clearly 
the fleet leafier in pure performance 
thrills. Once you pay your dues, the 
Turn Cat rewards you wit h a true w el- 
and- wild personaJ-watercraft ride, 

Kawasaki Jet Ski X ~2 

The most agile craft in the fleet was 
the venerable Jet Ski. which was 
equipped with a romuvabjc X-k nose 
ami pontoon set to increase stability 
and allow riding double. 

Unlike other manufacturers, which 
are designing L! - person, sit-duw r n 
models, markoldftadnr Kawasaki of- 



fers a removable system that alters 
the basic craft's flotation and perfor- 
mance characteristics. The result is a 
slight Los* of speed and cornering abil- 
ity that's offset by a gain in rider- 
friendliness. 

The nimble Jet Ski, which can turn 
on a dime and give *1 cents change, fin- 
ished a solid second on the perfor- 
mance course and third in hole shot. It 
finished last in top-end speed uutego- 
j'ics. but hit a respectable^ mphsolo. 

Because of its narrow 27 -in.beam, 
the craft requires a lietLer-ttian-aver- 
age sense uf balance. However, once 
you Ye up everything else comes easi- 
ly. especially if you attempt them at 
begin ner speeds. 

Several Jet Ski features were 
until no among the fleet, especially 
handlebars that adjust to three driv- 
ing pMsilmtis, adjustable trim nozzle 
and automatic circling al idle speed 
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HOME AND SHOP 

Wbnderbed 

Make your child's dream a reality with our fun-to-buiid superbed 

BY NEALBARRETT 







H AVE YOU EVER noticed 
how a large cardboard box 
or an old sheet draped over a 
few chairs will keep a child 
occupied for hours on end'/ Imagina- 
tion goes into high gear as the real 
world becomes magically trans- 
formed in to a scaled-down fantasy en- 
vironment. Too often, however, a 
child's impromptu play takes over the 
entire living room prompting parents 
to occasionally wonder if they're loos- 
ing their own hold on reality. 

Our solution is to give the kids 
the space they need to play and 
solve a few grown-up problems. 

By combining our fantasy struc- 
ture with a bed and incorporat- 
ing much needed toy storage 
space, Lhe kids can have their 
fun without turning the rest of 
the house upside down. 

You may be wondering, how- 
ever, whether your skills and 
equipment are up to handling 
such a project. Well, we’ve 
worked out t he construction de- 
lays with the do-it-yourselfer in 
mind. While fancy equipment 
will make the job go faster, ail 
that’s required are a circular 
saw, drill, a few damps and Lhe 
most ordinary hand Loo Is, 

The choice of material is No. 2 
common pine. This wood is available 
at most bull ding supply outlets. How- 
ever, there is a trade-off with using 
this grade of pine. It can shrink, cup 
or warp after it’s he<?n in your home 
fora while. 

Be su re to let it adjust to indoor h u- 
midity for at least two weeks before 
starting the project. 

Stack the wood with evenly spaced 
Yi-in.-sq. sticks placed in between for 
good air circulation. 

Because this piece is so large, it 
must he built in subassemblies which 



can then be brought to the room for fi- 
nal assembly. Make sure that you use 

screws during the final assembly so it 
will be easy tu remove the bed at a 
later date. 

This project is just one of the many 
great ideas offered in Thv. Brvuthtng 
Hoorn Book available from Western 
Wood Products Assn. , 522 S, W, Fifth 
Ave., Portland, OR 11720-1. It costs 
$1.95 ppd. and separate plans for 
most of the projects are available for 
75 cents. 



Building the base 

Begin by cutting the % stock to sine 
for the base frame parts. Make sure 
that the cutting lines are marked 
square and positioned accurately, 
Use a rip ping guide with your circular 
saw- for ripping the frame pieces to the 
specified wn dt h- 

Lay out equally spaced positions for 
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lhe cross blocks or Lhe long frame 
siller and use Sd finishing nails to as- 
semble the four frames £ Fig, 1 ), 
Clamp the frames together (Fig. 2 j 
and secure them with 2-in. No. 8 fh 
screws. 

Next, cut the Y^-in, -thick birch ply- 
wood platform to size and lay it in 

place on the frame. Bore and counter- 
sink pilot holes for lV r in r No, 8 fh 
screws and secure the plywood. 

Cut the long 1x12 frame caps (GJ to 
length and nail in place with Sr] finish- 
ing nails (Fig. 3h Then, mea- 
sure and install the short end 
cap, Cut the 1x12 trim boards 
for Lhe head and foot of the bed , 
nail in place and then install the 
side trim boards. Check to make 
sure that the edges of the trim 
boards are flush with the cap 
boards and plane if necessary 
(Fig. A)- ! n stall the narrow in- 
side trim boards as shown in the 
drawing (Fig. 5). 

Module construction 

The majority of the bed struc- 
tare is comprised uf slacked 
box -type modules, as shown in 
the drawing. 

It's a good idea to cut all the 
parts for the modules before be- 
gin ning to assemble them. 

Assemble the modules with 6d fin- 
ishing nail.? (Fig. 6h Note that mod- 
ules 1 and 3 have interior partitions. 
Attach these partitions to the tops 
and bottoms and then nail the remain- 
ing pieces in place. Cut the Y^m. sq> 
strips (It) and install on modules 1 and 
3 as shown in the drawing (Fig. 7), 

Begin joining the modules into 
groups by attaching pairs of No. 2 
modules side-to-side with lV r in. No. 
S fh screws. Note that the module 
openings face in the opposite direction 
(Fig. 8). Then, join each pair of No. 2 




A child' i bed h a cascle. And surrounded by favorite toys, 
what belter place to nwtie down lor a nap. 




T Lmy out assembly lines on base frame 
side*. Fallen sides to cross blocking wtth Sd 
common nails use three nails per joint. 



2 Temporarily secure the four base frame 
subassemblies with clamps. Then, join the 
frames together with 24n, Mo. 9 fh icrewi. 




1 After attaching the plywood platform se- 
cure the two long top caps followed by the 
short top up. Then attach the fx 12 side Trim. 
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modules to a No. 1 or N o. 3 module as 
shown in the drawing. Pay dose at- 
tention to the orientation of the own- 
ings, .Finally, attach one No. 5 module 
to the end of module No. 4. Sand all of 
the subassemblies with 120 and 220- 
grit sandpaper. 

Preparing the spacers 

The spacers and shelves are painted, 
to contrast with the overall natural 
finish of the bed. We used Eaglo semi- 
gloss Pale Magenta No. Q15-44I) 
after priming with a quality latex 
primer, It’s best to [taint them before 
assembly. The spacers need only be 
painted on the edges that will be ex- 
posed w hen the bed is completed. 

Use a miterbox to cut 1x3 stock to 
length for the spacers. Install the first 



layer of spacers to the base with 3d 
finishing nails. Note that all of the 
spacers are set back % in. from the 
outside of the bed (Pig. 9). 

Cul 1x12 stock for the shelves and 
w ide spacers. To lay out the wide mi- 
ters on the spacers and shelves that 
cover the top set of modules, lay a 
framing square on the stock so the 
same number on each leg lines up with 

the stock edge (Fig. JO). Carefully cut 
to the tine wdth a circular saw. 

Preparing the top 

Cutthetopband cross blocking t o size 
from % stock and crosscut the 1x12 
boards for the top band assembly to 
length. Note that the end cross blocks 
(II) are shorter to accommodate the 
keystone base (KK (fc JJ). Lay out the 



block spacing on the inside and out- 
side top band trim boards. The out- 
side blocks ( HH j are placed 1 1 ‘/ L in, in 
from the ends of the boards. Then, as- 
semble the two long top band frames. 

The four truss support keystones 
are marie by gluing and nailing five 
pieces of % stock that have been cut to 
shape. The center layers of the blocks 
are longer and shaped to accept the 
lower truss corners. 

Cut patterns for the keystone 
shapes (LL & MM) and trace the 
shapes onto the stock. Cut the shapes 
with a sabre saw. Also, cut the tw’o 
keystone gussets that secure the 
truss peaks. 

After the glue has dried, use a belt 
sander to dress the faces of each key- 
stone (Fig, 11). Then, construct the 
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4 If the upper edges of the side trim are root 
flush with the faus of ihc caps, carefully trim 
the edges with a sh^rp hand plane. 



S Cut the l nslde trim pieces to sire and apply 
lo baje Irame around the plywood. Fiaroe 
edges If necessaiy so the/re flush with caps. 



A After cutting components to size for all 
modu les. begin assembling modules with 6d 
finishing nails This Is module No, I, 




7 Modules 1 and 1 require *#4n.-sq. strips on 
side opening edges to bring edges flush with 
top. Naif with 6d finishing nails. 



B Fasten adjacent modules together with 
l p /*-lrv Na. B ^h screws- Notice the orient** 
tlon of the openings as shown on drawing. 



4 Cut all spacers and shelves to size and se- 
cure first row to base with 3d finishing nails. 
Space's are set back W in * from edge. 



a* 
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f * The lm level tif modules U capped with 
mitered 1*12 space rs and shelves. Install 1 
with 1 %-in. 140. 8 fh wood serrwi. 

St 



f 7 After The top hand assembly has been 
secured to the top s paten, secure keystone 
supports In recesses at band frame ends. 



1 1 Place trusses over keystone supports 
and secure wtth 2^in, No. 10 fh screws. Install 
ridge with V 1¥ x 3-In, Jitgstrews. 



14 With components complete^ join the 
first: tier df modules to base with 1 '/j-ln. No. 8 
fh screws. T oenaJ I modules 3 and 4 ar confer. 



1 1 The second row of spacers Incorporates 
a shelf across the open end. Screw-fasten 
shelf to modules for easy disassembly. 



four keystone bases. Each base is 
made by gluing and nailing three lay- 
ers of ll%-in.-sq. boards — uru? from 
% stock and two from : Vi-in. -thick 
stock. Prime the keystones and bases, 
and paint any color you’d like. We 
used Eagto Diana No. Q14-44D semi- 
gloss paint. Lay out the position of 
each keystone on its base and join 
them with x 6-in. -long lagscrew's 

with washers. 

Next, cut the parts for the trasses 
and ridge beam from E / 4 stock. To get a 
good Hi between the trusses and key- 
stones, temporarily assemble the en- 
tire top band section and clamp the 
truss components in place. Use a 
piece of % scrap to space t he rafters at 
the peak where the ridge will be in- 
stalled. Then, secure the lower truss 



corners with * 4-in, bolts as shown 
in the drawing. Screw the peak gus- 
sets to the raft era (Figs. 12 & 13). 

Final assembly 

Position the first layer of modules on 
the base and secure to the spacers 
with lVj-in, No. 8 fh screws, Attach 
the closed ends of modules 3 and 4 by 
toenailing through the top of module 3 
into module 4 (Fig. 14). 

Attach the next layer of spacers on 
the first row of modules as shown in 
the drawing (Fig. 15). Note that the 
spacers on one end stop short to allow 
the shelf (DD) to be installed. 

Assemble the next two tiers of 
modules in the same way. After in- 
stalling the third level, lay the mi- 
tered 1x12 spacers and shelves in 



place. Secure with screws (Fig. 16). 

Position the two long top band 
frames over the 1x12 spacers and 
screw in place from below. Install the 
keystone supports (Fig. 17) at the cor- 
ners with 4-in. No. 14 fh screws and 
attach the end trim boards (I). Final- 
ly, position the trusses over the key- 
stones and secure with 2-in. No. 10 fh 
screws (Fig. 18). Install the ridge 
with%j x 3-in, lagserews. 

Finishing the bed 

Fill all nail holes and sand. For a clear, 
durable finish, we used three coats of 
McCloskey’s Satin Polyurethane Var- 
nish, thinning the first coat 30 percent 
with mineral spirits. Let each coat 
dry overnight and sand lightly be- 
tween coats. IM 



10 To l ay but large top spacer miters, align 
a large steel square so the tame number on 
each leg lines up with edge oT stock. 



1 f After cutting the keystone shapes far 
supporting the truss, nail and glue pieces to- 
gether and smooth side! with a belt under 



1 2 Lay out truss components end bore 
holes for the s /,* x 4- In, bolts that secure 
rafters to cross ttes at rower corner* of truss. 



11 The upper comer of each truss Is secured 
by screw fastening the rafters to keystone 
gusset. Use 2-In. No. 12 fh screws. 
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Lht' wood lathe is, fur many 
woodworkers, heaven. And the 
reason is simple; Woodtuniing is 
fun, easy to I earn and very satisfying. 

With a little practice and patience, even 
a novice turner can create an intricately 
shaped spindle, a perfectly proportioned howl 
or fanciful link!. Also, wood lathes are available in 
u wide variety of sizes and styles U> satisfy nearly 
everyone’s budget, tmcl workspace. 

While the lathe provides the power, the actual shaping of 
the wood blank is done with various turning tools. Here, we’ve 
gathered together 24 tools that every woodturner should knew 
about. Some of the tools are essential lo basic woodturning while 
othersare more specialized. It’s worth mentioning that white a few of the 
turning tools show n ore said in sets, they are usually available individually, 
as well. All the look shown can be purchased through the mail. 

Most turning Look look pretty much the same - sharpened steel blades fitted with 
large hardwood handles. There are three basic types of turning tools; gouges, chisels and 
scrapers. The size and shfi|)e of a tool’s blade determines how it’s used. Most of the tools 



TOOLS 



TURNING 



A woodturner's guide to 
gouges, chisels and scrapers 



BY JOSEPH TRUIIMI, 

Shop And Tools Editor 
PM Photos by Brian Kosoff 




shown here are standard -strength 
turning tools — the most commonly 
used wood turning trails. 

Heavyweight turning tools with 
thick blades and « vers i ml handles, 
known as longhand -strong tools, are 
available for turning very large, 
heavy projects. 

Conversely, small-scale tools are 
designed Tor shaping line, intricate 
details and for turning miniature 
parts such as chess pieces and doll- 
house furnishings. 



Tool selection 

There's no hard-and-fast rule regard- 
ing which turning tools you should 
own. This depends on the type of 
woodturning you do, size of the lathe 
anrl your budget. Fora novice wood- 
turner, El may be best to begin with a 
starter set of turning tools. Then, add 
tools of various sizes and styles as 
your skills increase, More experi- 
enced turners will be interested in the 
specialty tools shown, such as the spi- 
ral turning tools (No, 1 and No. 2 j and 



Glaser Stncksdale gouge (No, Hi. 

Most wood turning tools are made 
with carbon-steel blades. Newer, 
more expensive tools with blades of 
high-speed steel (HS-Sj, will hold a 
sharpened edge about six times lung- 
er than carbon steel. For mm si 
turners, carbon-steel tools suffice 
nicely. However, if you turn hard, ox- 
otic Woods, burls, resinous woods nr 
laminated blanks, consider the advan- 
tages of HSS tools. Now Jet's take a 
look at each of the- tools show n. 



Bfi 



POPULAR MEGHAN FCS * i£ P I E P ! I ?H - 





1* Eye-style spiral tuol — This odd- 

luoking tool is used to make bowls in 
the traditional Swedish technique 
known as spiral turning. The tool's 25- 
mm-dia. , ring-shaped cutting edge is 
designed primarily for shaping the 
sides of the bowl. To use, set the ia the 
at a slow speed and hold the tool at an 
acute angle Lu the spinning bowl. 
Don’t force the cutting edge into the 
work. When used properly, the tool 
will shear off corkscrew- or spiral- 
shaped wood shavings. The 16-in. - 



long tool has a 9 ] /em.-long hardwood 
handle and costs $27.50 postpaid from 
Woodcraft, 41 Atlantic Ave,, Hot? 
4000, Woburn, MA 01888. 

2, 1 look-sly le spiral tool — To comple- 
ment the eye-style tool above, Wood- 
craft also offers this hook-shaped 
spiral turning tool. The curved edge is 
designed fur shaping the bottom of 
the bowl. It's available from Wood- 
craft for $37.70 postpaid. The pair of 
spiral turning tools costs $61.95. Both 
tools have carbon -steel blades and 



must be honed before use. 

3, Detail turning set — These three 
tiny turning tools represent a set of 
eight 7-in. -long tools that are ideal for 
shaping intricate details that would 
be impossible w i t h stand ard-size 
tools. Use them to turn miniature 
parts or to create embellishments on 
larger turnings. Shown are: a V«-in 
parting tool, K-in, skew and %,-in. 
gouge. The set also includes a J 4,-in. 
gouge, % 4 -ln, round nose, %,-in. 
square nose, diamond point 

fl9 
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TURNING TOOLS 




PARTING 

TOOL 



round 

NOSE 



SQUARE 

NOSE 



COUGHING 

GOUGE 



SPINDLE 

gouge 



BOWL 

GOUGE 



SPINDLE 

GOUGE 



ami a ’Win. heading tool. It’s $39.50 
ppd. from Woodcraft, 41 Atlantic 
Ave., Box 4000, Woburn, MA 01888, 

4, Side scrapers — This pair of special- 
ly shaped tools is designed to make in- 
ternal, finishing cuts on bowk, trays 
and similarly shaped pieces. The two 
different blade profiles allow you to 
form round -bottom or square-bottom 
bowls- Both the left edge and tip of 
each tool is ground for use. The dual- 
edge tips permit you to undercut re* 
cesses and shape hard-to-reach areas 
safely- The 17-in. -long tools have 9Vi- 
im -long hardwood handles. They cost 
$24.50 each or $42.95 per pair post- 
paid from Woodcraft, 41 Atlantic 
Ave,. Box 4000, Woburn, M A 01888. 

5, Universal scraper— Here’s a 
unique turning tool that is actually 
five tools in one. It consists of a blade 
fitted to a large ash handle and three 
interchangeable cutters — ske w/fu I 1 
round, square and round nose-square. 
The cutters are made of high-speed 
steel and are held securely to the 
blade with a hex-socket machine bolt, 
A hex-key wrench is provided. This 
British-made tool costs $45,95 post- 
paid from Constantine's, 2050 East- 
chester Rd., Bronx, NY 10461. 

6, Glaser/Stocksdale gouge— Devel- 
oped by two accomplished American 
woodturners, this 1-in. spindle gouge 
is the Rolls-Royce of turning tools. It 
features a lS'A-in.-long black-anod- 
ized aluminum handle fitted with a 6- 
in.-long blade made of supertough 
vanadium carbide. The blade will hold 
its edge eight to 12 times longer than a 
HSS blade. The hex-shaped handle, 
machined from 1-in. bar stock, pro- 
vides a comfortable grip. This hand- 
some. well-balanced tool is designed 
for the serious turner. The 1-in. gouge 
shown costs $112.50. A %-in. bowd 
gouge costs $52,50, Both are available 
from Garrett Wade, 161 Avenue of 
the Americas, New York, NY 10013. 

7, Fluted parting tool— A parting tool 
is used primarily to make parting-off 
(severing! cuts and diameter-sizing 
grooves. The improved parting tool 
shown features a HSS blade that has a 
shallow fiute machined along its cut- 
ting edge. This forms two sharp 
culling spurs that score the cross- 
grained fibers to ensure smooth, clean 
cuts. The blade is also thinner at its 
top edge than at the bottom fluted 
edge to prevent binding in the cut. It’s 
$33 ppd. from Constantine’s, 2U50 
Eastehester Rd., Bronx, NY 10461. 

8, Diamond-point parting tool — Ma- 
chined from the finest Sheffield high- 
speed steel, this British-made tool 
features a 7-in. -long blade anti 10-im- 
longash handle with brass ferrule. 
Use it to make parting-off cuts, diam- 



eter-sizing grooves and for beading 
work. The HSS blade not only keeps 
an edge longer than a carbon-steel 
blade, it also retains its hardness at 
higher temperatures. This is impor- 
tant when there's a significant heat 
buildup while turning. This parting 
tool costs $36.80 postpaid from Gar- 
rett Wade, 161 Avenue of the Ameri- 
cas, New York, NY 10013, Contact 
Garrett Wade for information on its 
entire line of HSS turning tools. 

9, Micro turning set— These three 
tools represent a set of five small- 
scale turning tools offered by Con- 
stantine’s, 2050 Eastehester Rd., 
Bronx, NY 10461, The 10-in-lcng 
tools feature HSS blades and ash han- 
dles with brass ferrules. These tools 
are slightly larger than the detail 
Lurning set shown (No, 3). but they 
can be used in much the same way — to 
turn intricate details. The 5-piece set 
includes a W-in. roughing-out gouge, 
l /*-in, spindle gouge, Vj-in, round-nose 
scraper, 14 -in. skew chisel and v,« -in. 
parting tool. It costs $54.50 postpaid. 

10, Oval -skew chisel — Here’s an im- 
proved version of a common skew 
chisel. This skew features rounded 
sides that allow it to slide smoothly 
across the toolrest without hanging 
upon any surface imperfections, nicks 
or scratches. The upper edge of the 
blade is ground flat to provide greater 
control when cutting square shoul- 
ders and ends, It features a l-in,-wide 
HSS blade and a 12-in. -long ash han- 
dle, It costs $25.95 postpaid from 
Constantine’s, 2050 Eastehester Rd., 
Bronx, NY 10461, A ^-in.-wide oval- 
skew.' chisel costs $22,75, 

11. Roughing-out gouge — Gouges 
come in various sizes and are essential 
to all levels of woodturning. Use this 
large lW-in. roughing-out gouge to 
quickly cut a square turning blank 
into a cylinder. The roughing-out 
gouge Ik often the first tool a turner 
uses. The 18Vi-in.-long tool ($53,75) 
has a HSS blade and a large ash han- 
dle. A M-in, roughing-out gouge is 
also available for $37.25 postpaid. 
Contact Garrett Wade, 161 Avenue of 
the Americas, New York, NY 10013. 

12. Standard set of turning toots — 

Here’s a standard set of tools that any 
woodturner would be proud to own 
— novice or expert. The 8-piece set in- 
cludes a 44 -in. skew, W>-in. round 
nose, 1-in. square nose, 44-in, rnugh- 
ing'Out gouge, ki-in. spindle gouge, 
%-in. bowl gouge, W-in. spindle gouge 
and 'A-in. parting tool. Each tool fea- 
tures a carbon-steel blade and ash 
handle with brass ferrule. The set 
costs $1 17.50 ppd, — less than $15 per 
tool — from Woodcraft, 41 Atlantic 
Ave,, Box 4000, MA 01888. m 
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RAINSOFT WATER... 




PART OF MRS. AMERICA’S 
WINNING COMBINATION FOR 

fiftftn H FAITH 



Mrs. America, flame fa Nail, gees her 
winning ways from a healthy diet, regular 
exercise and RainSoft Water, 

Oar RainSoft Water Treatment System gives my 
family end me all the cfean, fresh -tasting water we 
need for drinking and cooking 
And RainSoft water is wonderful In the bath or 
shower, loo ’eaves skin soft and smooth, hair silky 
shiny and bright. In i ha laundry you'll use less 
detergent and get a whiter, brighter wash And all 
through the house, you can say goodbye lo soap 
scum" rust stains. dogged valves and scale deposits 

Don’t take your water for granted. 

Get a Free Water Test. 

It s easy to find out it your water is in winning form 
Get a free water analysis by lire experts at RainSoft 




For your free water lest sample bo Hie just return the 
attached card If (he card is missing, calf Mrs. Pratt 
toll free at 1-900-621-0660 or t-3l2*437-&400 
In Hawaii It'S 625-0026 Or write 

RainSoft Water 
Conditioning Company 

2060 E Lunl Avenue 
Elk Crewe Village, IL 60007 



HanSuri Pdfefiner 1 removes panicles as small 
as -1 mififoni frorr- you* lap waiar. f-iilerUard™ 
MeiurF.n.Ler'* inns you wherr in change tillers 




What water was meant to be 

Opunbonal, mturttofinrce nrd refUaCGmuMif a W ra&anlinl 

ter Pus Dfcdmrt towrlfimi 





HOMEWORK 

L( ' J tt iFd'fm m jxi fi*> ?£) 

Complete PC's Complete Answering 
Machine {$349} digitize the incoming 
or outgoing vocal information and 
store it in disk -based memory. 

Even more exciting is the outreach 
capability available tE>day. With an in- 
expensive telephone modem 1 you can 
transform your personal computer 
into a vast research library* 

Fingertip fact i 

Instead of trekking to the nearest li- 
brary. you can flick on your modem. 
With a subscription ($25 per year I to 
Dialog Information Services, the 
most comprehensive of the major 
electronic in formation services now 
available, you can scan thousands of 
sources from i he comfort of your desk 
chair. Dialog claims to have well over 
BMbrnillion items in its constantly up- 
dated on-line archives, and at last 
count offered nearly S00 separate da~ 
La bases, ranging from general inter- 
est to esoteric journals. 

What does a trip into this treasure 
trove of information cost? About 
I >or h )i i r is typ teal , a li gu re l h at migh t 
sound high until you begin to tally the 
Lime spent traveling and data-sear ch- 
ing — and the |>ossIbility that many li- 
braries won't matrh Dialog's range of 
sources. For the more casual user r the 



company also has another service. 
Knowledge Index, which offers about 
00 of Dialog's databases anti is avail- 
able evenings and weekends for a flat 
$24 per hour . 

Finally, when you're writing that 
report, if you’d like to have a col lec- 
tion of reference works you can thumb 
through without having to ever take 
your eyes from the computer screen, 
software supplier Microsoft might 
have the answer to your prayers: lL r s 
called Bookshelf, a set of 10 complete 
reference books housed on a single 
l ! [>- lit I M— a m j in | iact d is k th at stores 
computer data instead of music. The 
volumes include a dictionary, thesau- 
rus, almanac, compendium of quota- 
tions, business information source 
book, style manual. English usage 
guide and zip-code directory. 

Where Bookshelf sets itself apart 
from the traditional ink-on-paper ref- 
erence library is in providing near- 
ins La ni access to any item, plus the 
ability to cut and paste information 
into a document for note-taking pur- 
poses. Because CD-ROM technology 
is still a new r concept to most people. 
Microsoft is bundling the program H 
priced a l $295 by itself,, with all the 
necessary hardware for $1095. 

CD-ROM players are also now 
available from Apple, Hitachi, Pana- 
sonic, Sony and NEC, while CD- ROM 



sofhvare, for both MS-DOS ami Mac- 
intosh computers, includes medical 
databases, business statistics, book 
catalogs, custom map- generating 
programs, encyclopedias, diction- 
aries and art libraries. 

Info to go 

Once ymi*ve completed your report 
— or any other type of document 
—you’ll want to get it to the right peo- 
pie quickly. You don't necessarily 
need a PC to transmit graphic,* and 
text. Facsimile machines, w hich use a 
high-speed modem to transmit digi- 
tally scanned images through tele- 
phone lines, can do the job, too. 

In contrast to computer rom mum- 
cations, faxing is a no-muss, no-fuss 
affair. Group 111 is the current gener- 
al standard. This type of fax lets you 
sent! a full page of text or graphics in 
as little as JO or 20 seconds. The older, 
analog Group 1 1 standard takes about 
3 minutes. A side benefit: Your ma- 
chine can double as a copier making 
dupes on thermal paper. 

Among the rapidly growing ranks 
of suppliers now bringing affordable 
persona] fax machines to market are 
Ricoh, Canon H Toshiba. Panasonic, 
Brother, Sharp, PacTeL Northwest- 
ern Bell, Cobra and Murata. Pana- 
sonic is stressing space-saving 
integrated units, offering two combi’ 
nation fax-telephones w ith built-in 
answering machines. The KX-F120 
($11135) is a Group 1 1 (/Group IBeom- 
pat ible mach ine , t he K X - F l 00 (£1195) 
a Group Ill-only unit. Each unit al- 
lows a caller to leave you a voice mes- 
sage or a fax message, and lets you 
send a fax in the middle of a calf 

Sharp Electronics 5 UX-80 ($1493) 
indudes a telephone, plus reduction 
and enlargement-copying capability, 
along with the unique ability to trans- 
mit pages from a hardback volume. 

While the S10U0 to $2000 price 
range is w r here most of the fax action 
is, some suppliers are attacking both 
the low and high ends of the price 
spectrum. Mu ratals M-12Q0 ($899) 
and Shar p's UX-30 ($899) target the 
cost, “conscious fax fancier. At the top- 
rung of the personal fax ladder is Can- 
on's FaxPhone 25 ($2695), which adds 
to its wide range of fax features a seri- 
al interface for using the unit as a 
scanner or printer with a personal 
computer. Portable faxes — from Co- 
bra, Comet. Med bar P CBM (Citizen) 
and Northern Telecom — are also pro- 
lifcrating, Cobra's PP-110 Print 
Phone ($1399) weighs 8 pounds. 

The latest chapter in the fax story, 
and one likely to gain in popularity s is 
the PC’ fax board, This add-in expan- 
sion card lets you use your personal 
computer as a facsimile device. Prices 
CF/egqg turn to 9S) 
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COMPACT DISCS 
CASSETTES OR RECORDS 

for the price of 

...with nothing more 
to buy ever! 
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HERE’S HOW YOU SAVE! 



Sl»n wiih £ 

Buy just ^ 
Hit f> get ^ 


IcDmpjcl diics. cassttteiH| g 
fir rCCDvdfi fflr flu ly | 

I M drt^ i. ** Oh! ftrtltrt flHi 

1 imEstT Nil in one year's time. 

| uonui album ol yuiitclHi ice. 




% 

| albums lor tin price of one. 



Nothing mope to buy. ..fVfR 



Slur! Now With 4 Nils for ic! Yes, 
start wilh any 4 compaci discs, cas- 
settes or records now! You agree to 
buy just 1 more hit ;tt remdaf Club 
prices (usually $fi g&-$g.9S lor tapes 
of records, J14.9a-S15.9fi Iot compact 
discs}. . . and take up to one full year to 
do it. Then you can choose another 
album freo as a bonus. Thatfc 6 smash 
hits for the price of one and iherels 
nothing more Ip buy...gi*eH 

No Further Obligation WhAliwver! 

yfcw buy wh&l you wanl.. when you 
want to irs all up to your 

Etching "Members.-Gnly'' Benefits t 

Ybu'H receive Ihe Club’s exclusive maga- 
zine about every surge weeks. It wHI tea- 
l ure the Mam Selection m yourtaupraie 
music category, plus hundreds of other 



hits— many ai special bargain prices. 

In all , you 'll have 19 oortventenl, shgp- 
ai-home opporl unities a year. And as a 
member in good landing, you need not 
send money wtien you order., we'll bill 
you later. (A shipping 'handling charge is 
added to each shipment.) 

It s Easy To Gel Your Favorite Hits! If 

you want lbe Mam Selechon, do noth- 
hg, II will be seni to you automatically 
ir you warn olher hits, or non® at all, 
just say so on the card always provided 
...and mail it bach to us by the date 
specified Ybg'll always have at least 
10 days to decide, bul if you don 'I, you 
may return your Main Selection at our 
expense lor full credit. Cancel your 
membership by writing to us whenever 
you wish upon compiling your enroll- 
ment agreement. Of remain a member 
and take advantage of future money- 
saving bargains. 

FREE 10- Day Trial f Listen to your 4 
introducfoi y Fitts toF a lull 10 days. II no! 
satisfied, return them wiihoui obliga- 
tion ^u risk nothing I So don't delay. 
Pick your hH*, wrtte their numbers 
on the coupon, and mall II today 1 



RCA M US'L Samct IA linrtH -Of I We Mrvft MirRiHnq 

l«t.LB5»F Irusnuceia 

mAUEMARKS USED IN THIS AD ¥7 ARE PROPERTY Qr 

VARIOUS TRADf MARK OWNERS Ml Ml 



I — . _ _nt rueN this coupon todati 

‘X MiiUti: RCA MirfrC S€rwC€ 

I *» [k $«tvtce of QUG Direel Hedufinp, Int.J 

| TAPE P.D. Bon flIOOT. Jmdiin#pe!** fc IN «3S1 
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32 Ways to Help 
You Qualify for 
the Job You Want 
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Cflsit /n Ow Today's 
Housing Revolution 
...And Live In Luxury! 

Earn a (op living as an Eagle’s 
Neat Homes representative — 
and live in luxury in a stunning 
model home. 

Maoris as low as S17 per sq fL 

■ I nlenor and extenor design flexibility 

* Remarkabty energy-eftic^enl 

* Cathedral oeilingfiandeyt-erior decks 

* BuiM-in* expandable 
Home Computer Center 

* FHA and VA accepted 

Unlimited Income Potential 
As an Eagte's Nest Homes 
representative, you have unlimited 
income pot&n^} in a defined territory. 
And the you need i$ihe 

eWily lo purchase or mortgage a 
$ 25,000 model wti ich may be finished as 
a home lo live in, or sen. or completed 
es an office, condo, duplex, or other 
OOvnrfHfdaJ enterprise 
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BIG SAVINGS 
ON PORTABLE POWER! 




GENERATORS 

'fcu can e^jay money -saving pnees on 
ttese powartuf energy sources. Manufac- 
turer's overiuna at HUGE savings! For 
camping, home emergency use or com- 
mercial use. Provides insianl power 1 

MOTE QetwEi^^MiGular^beaGWAUdiriAritfieuMd 
-rtuctuni See sf*cih«a u-ifcjrrnaficiri m fl^e Diner s 
maniHlI 

Limited Vendor Warranty 
30 Days an Parts A Labor. 

A_ 1*200 Watt Continuous Duty 
recoil Start gasoline 
Compare At: **>95.00 «, + . 

Item H-W4-5477-OOS Ship, handling: *19.00 

B, 2*500 Watt Continuous Duty 
RECOIL START GASOLINE 

Compare At: *845.00 . . 009 

Rem H- 3914 -104 3-31 4 Shipped trBtghl Collect 

C . 4,000 Watt Con t tnuous Duty 
RECOIL START GASOLINE 

Compare At: *325.00 * B ‘♦^9 
Item K- 3914- 1043-3 5S Shipped Ireight colled 
O* 4,000 Watt Continuous Duty 
ELEC. START GASOLI NE $jfl Q Q 
Compare At: *1 100,00 ..^lOO 

Hem K- 1914 -1IM3' 371 Shipped kaghi collect 

E_ 4,000 Watt Continuous 
MU LTHFUEL ELEC. START 
Compare At: *1195.00 . 

Item N-391J- 104-3-048 Shipped freight GdJfeCl 
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Credit cord customers car order by 
phone, 24 hours a day, 7 days a week. 
Call Toll-Free: 

1 - 800 - 328-0609 
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HOMEWORK 

rnriKe from hs low as $3% to well over 
$1000, depending on features. 

Copiers go digital 

There’s new action, too, in that cor- 
nerstone of home-office products, the 
personal copier. 

Though prices haven't dropped as 
quickly as once expected, you can find 
a larger selection of units at more af- 
fordable cost than ever before. For 
example, Canon's series starts at $745 
list, with street prices often below 
$5b0 for the basic PC-3. 

Other major companies marketing 
personal copiers include Sharp, Ri- 
coh, Xerox and Packard- Bel I. A new- 
comer on the scene is Panasonic, 
whose slim, lightweight (12-pound) 
Apogee t$79H) underscores the way 
digital tech nology is 5 ntegrat mg office 
electronics products. 

Plain-paper models from Canon 
and other suppliers employ electro- 
static technology for copying. The de- 
sired image is first focused by a light 
source onto a photosensitive drum, 
toner powder is applied to ad here to 
the electrically charged image area, 
and the image is finally fused onto pa- 
per by rollers with pressure and heat. 

Panasonic’s Apogee also uses plain 
paper, hut avoids drums, toners, heat 
rnllers and chemicals. Borrowing in- 
stead from the scanner technology 
used by fax machines, the Apogee's 
scanner translates a document into 
light and dark signals, then repro- 
duces it by heating an ink ribbon to 
transfer that image onto the copy pa- 
per. Panasonic concedes the thermal- 
transfer print quality doesn't quite 
match the electrostatic method, but 
argues that its approach has distinct 
advantages for the casual or light- vol- 
ume copyist, notably the convenience 
of avoiding messy chemicals. This is a 
problem that companies such as 
Canon have shrewdly tried to circum- 
vent by using easy-to-replaee but 
costly cartridges {about ISO) that con- 
tain the copier's vital mechanisms. 

If you also own a PC or a VCR you 
might find an intriguing and poten- 
tially useful bonus in the Apogee. 
When coupled with an accessory in- 
terface, the Panasonic machine can 
copy directly from a composite video 
signal. This means you can use the 
Apogee to render an image from ei- 
ther your VCR, video camcorder or 
computer screen. Much like the use of 
CDs for data storage, this type of ver- 
satile capability points to the future 
integration of electronic entertain- 
ment and electronic-information pro- 
ducts — all nestled compatibly in Lhe 
same cozy elect tonic cottage . M 
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Save Gas, Save Engine with ‘ POLY 9 

GUARANTEED LOWEST PRICE (see details below) 



most h%torted And ffOfM gu HP 
ia|, Mc tlODflrfsotng engine t nit- 

Tli* Secret l« “Poly" 

’"FOt/' Is short for polyteliaEuoroe'lhy- 
lene ITFEJ, the slipperiest substance 
known to man. (1081 Gtiincu Book of 
Wor ld Bacon!*]* Petrokm Corporation, 
makers of Slick 50, invented a way to 
permanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Stick 50 can reduce engine 
friction. Increase gas mileage and horse 
power and reduce engine operating 
temperature, causing >mir oil and engine 
to last longer.. .plus It reduces metal wear, 
defraying costly overhauls. 

Y mmwm of Touting and Um 
H urt Proved It Tru*I 

Slick 50 has been thoroughly tested in 
Independent laboratories and out on the 
road: 

The March/AprII l BB2, p. 35 Issue of 
"Consumer Digest" magazine slated, 
“Slick 50 does reduce engine heat and 
ordinary wear, and our Informal tesla 
indicate that It will improve gas mileage 
by abou t 2 or 3 miles per gallon " 

One of the country's oHt — f hl 
ra atreb n ported applying 

a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and w era sur- 
prised at its permanence. ""We actually 
expected the Pttrolon Slick 50 TFE fcsin 
coating to also be removed, but later 
found it was still there." 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 in 1936. They found substantial 
increases in bath gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction In friction. 

The Fvtotl Arltdn Adminlitn- 
Hon has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment (FAR * 33.49). This 
FAA endurance test' simulated 1400 
hours of engine use. 

The power technology laboratory at a 
letdllg lovtlmitani mnJ vanity 
stated, “Slick 50 does increase horse- 
power and decrease fuel consumption in 
tests done at the university." 

The Space Shuttle Columbia uses the 
chemical "poly " in its grara and bearings 
because it is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps most dramatic of all is a tor- 
ture test overseen by the Autanotlm 
Service! Connell for PnuwjfnaiK tint! 
shown on WIVE television- Three cars 
with 75000 to 129,00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each vehicle, and 
the cars driven without the Oil plugs for 
abou t a half hour The water temperature 
never rose and the crgtnes sustained no 
apparent damage. 




If 1 * Easy to Treat Your Eng i no 

A few minutes before oil and filter 
change, add the engine Dtdb fHl gat 

trm with each order to clean out the 
engine. Let the engine idle for 5 minutes. 
Then drain the oil. change thE filter and 
add the proper amount of oil. less one 
quart. Add one quart of Slick 50. drive 
for 30 minutes, and leave It In the crank- 
case far at least 3,000 miles As the engine 
operates, the oil carries the 'Poly" 
between the parts where'll Is burnished 
Into the pores of the metal. 

Only One Treatment N actuary 

It s permanent so you do It only once, 
not each time you change oil. One quart 
of slick 50 Will treat all Standard 4, 6 and 
S-cylindcr gasoline and diesel engines. 

Works with Meet Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible 
with petroleum-based oils with the excep- 
tion of graphite olla. However, once an 
engine Is treated, you can go back to a 
graphite type if desired. 

4 Ways Slick 50 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehide con- 
d I lion, weather and geographic location, 
but no mat ter what yourconditlons. Slick 
50 carr 

1. Increase mileage 

2. Increase horsepower I small economy 
cars and large RVs really need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4. Min imize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate! Stick 50 can 
dlmlnate this problem for leea thu Ike 

Slick $0 Will Net 
Affect Your Warranty 

Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine 
warranty requirements, In addition, this 
oil carries an American I^troteum Insti- 
tute service dassiheation SF-OC-CD. 

Thtrei No Riak with 
Our Money Back Guarantee 

Use Slide 50 for 3000 miles. If you don’t 
notice an improvement In engine perfor- 
mance. return your Invoice with a short 
note telling why, for a prompt full 
refund— no questions asked- 

Profit from Selling 
Slick SO Yourself 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products Fbee dealership information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at lime of purchase you have seen 51 lek 
50 advertised In a current magazine at 
a lower price, we will beat that price by 
S2.00 per quart 

For pvAtuiM or foufthfnp tafpn&otJoa 

«u tnO-frM i-eoo-san-MM, 9 

(In fBU folli l-SOO 233 flB50) or 
Dept. PM9SS, Su H*rco*, CiMfomk 




¥ei, 1 wars! to improve my car's performance 
and save my engine— rush me rtak free; 

□ One Slick 50 a! $ 39.95 + $ 4.00 shipping and 



handling, cm nasidmiBddBirfcS^iBTM. 

□ Give me Tree shipping and handling for my 
order c\ 2 or more at $39.95 each. 

□ Check □ C.O.D, □ Visa /MasterCard 

Card f 

Exp. Dale — — 

Name 



Address , 

|Sive tiree l address ir possible lor UPS det I'/GfV.l 

City . . State Zip — 




Ftvgressiue EneruvCorporation 



255 South Bent Avenue, H&-1. DepL 

Sari Mar co a, California 920&9 
CALL HOW. TOLL FREE 
IN CAUFORUJA, TOLL FREE 1-HOG-233-flS5S 
c 1 S€6 Progrewi^fl Einwflv Cchjx 



ATTACK SUBS 

fCantisu€d from a a pt .->jj 




Take your 
best shot! 



See the complete 
assortment of ARROW 
fastening tools, staples, 
fasteners, glue stix and 
rivets, available at all 
loading Hardware, 
Home Center, and 
Discount Department 
Stores, 

Arrow Fastener Company, Inc. 

271 May hill Street, Saddle Brook. N.J. 07662 

hr t Jardbfl DjsrrUmly^. Ipc 6505 MHlrepaJitan Blvd Entt Montr.-;v H »P lXfl Outfit 

hr Urn rod Arrow fasl^ner |U K ) L 14 CHfF Hiom^lofi Loridon 

Cupyi^Nil (-5160 Ar'trw 5 TarSltniJr Cunit.vmv I'«c 





IF YOU’VE OUTGROWN LIONEL, TRY THE REAL THING 

It's hard to believe this beauty was built in a home workshop, bul il's a lacl 
that thousands of hobbyists build steam engines like litis. I! you have a small 
shop, you can bo it too Live Steam magazine shows you how - gives you 
alt the plans and directions you need to build locomotives, boats, stationary 
engines like those you remember as a kid . . And we bel you'll be 
prouder ol your first model than anything you have ever made. Order 
your subsen ption now - it may be the Iasi chance to own your own 
railroad I 

$27 a ye.ii Vim at MasterCard tutors, can loll fret aw 447 .7Ss? w «n* 
UVE ©TEAM Magazine 
no. BOX 629. Dept. Cl 
Tr-avara City. Ml 49600 



the sound of a ship or submarine. The 
new advanced-capability Murk 48 tor- 
pedo (or ADL-AP) is more acoustically 
sensitive and has a greater range. 
Ponessa pointed out that Norfolk can 
fire Harpoon antiship missiles, and 
Tomahawk land-attack cruise mis- 
siles fmm its 21 -in. torpedo tubes. 

I. atcr versions of the versatile Los 
Angeles-class carry 12 vertical- 
launch missile tubes that accommo- 
date the Tomahawk. 

All of these weapons and sensing 
upgrades have naturally taken up 
precious volume aboard Norfolk and 
other subs in the LA -class. But life 
aboard ship has always been some- 
what cramped for the submariner. 

"‘Nautilus was considered a train- 
ing ship, so we had a lot of crew rota- 
tion and it got pretty crowded," 
Anderson tokl Ponessa. 

Norfolk ’s crew, like the crew of 
Nautilus, sleep in 3-tier bunks and 
keep their meager possessions in fiat 
trays under their betiding. Off-watch 
hours are spent reading, or perform- 
ing “quals," qualification lectures and 
assignments thaL continually teach 
the officers and crew the fund inns of 
the ship. Constant study under way is 
a Rickover legacy. 

Essential life-support functions 
have clearly improved since Ander- 
son’s time aboard Nautilus, with 
reliable oxygen generators and lithi- 
um -hydroxide CO a scrubbers con- 
stantly replenishing and cleansing 
on-board air supplies. Fire suppres- 
sion and proper placement of emer- 
gency breal hing apparatus has gotten 
plenty of attention in recent years. 

All of these sophisticated functions 
occur aboard a ship able to cruise well 
in excess of 211 knots ami dive much 
deeper than 40t> ft. Actual perfor- 
mance remains highly classified. 

Subs of tomorrow 

As Anderson pointed out, for a sub 
skipper who started his career in 
World War I 0-boats, things have 
certainly changed. The next genera- 
tion SSN-21 represents fun, her sub- 
marine advancements. Ultra-quiet 
torpedo tubes will carry bnger-range 
weapons. Studies are under way for 
.satellite-based real-time laser com- 
munication. Retractable bow planes 
and hardened sails will make under- 
ice operations more routine. 

The advent of this great age of sub- 
marine technology can be traced to a 
day in August ifO years ago. when Wil- 
liam Robert Anderson and his deter- 
mined crew sailed a revolutionary 
ship called Nautilus to the top of the 
world. em 
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HOW TO DRILL 
A BACKYARD WATER WELL 

BILL HARRINGTON-^ — 



IVc been drilling water wells in 
Oklahoma for about 15 years. 

When 1 first saw ihead that eta Lins a man 
can drill his own water well with a Hydra- 
Dr ill, I was extremely skeptical I thought 
to myself — how can lhat be? That's 
impossible. Il lakes a big rip to dr ill a water 
well. But my curiosily kept nagging me, so 
I sent off for the information. 

My daughter's boyfriend is a well driller 
Over in Arizona. I showed him the Hydra- 
Drill literature. His firsl reaction was, "3 
don't believe il. I don't believe a .1 hp. drill 
can do the same thing my 1 00 hp. drill 
does.* Bui the more 1 studied it. the more it 
sounded like a good idea. 

A WATER SHORTAGE 

Another thing on my mind was the 
drought We're having the worst drought 
here since the duslbowl days back in the 
3Q&. A lot of towns around here all the way 
over to Tulsa are running short of water, 
and some of them have started water 
rationing. If r s very bard on a lot of people, 
but business is good for well drillers. Td 
been thinking about buying another drill 
and putting my son. Robert in business. 
He's IB years old. and he'd never worked 
on a drill before. ] decided he could Learn 
with a Hydra-Drill. 

EASY SET UP 

Now when I started out in Ihc drilling 
business 1 5 years ago, 1 had a big drill that 
just about w orked me to death. Later, 1 got 
a rotary drill. Il wm easier to ope rate, bulil 
took a day and a half to set up and drill a 
well in this area. You can't imagine how I 
felt when they delivered our Hydra- Drill. 
St was so compact very simple. Robert and 
a young friend of his took it oul and set it 
up in jusi a few minutes 

OUR FIRST 
HYDRA-DRILL WELL 

The day we went out to drill our first well 
with the Hydra-Drill* I was all fixed to 
work with the boys and give them plenty of 
advice. However* il was a very boi day — 
about 100 degrees and once I hey got 
started drilling, ] could set they didn't need 
me standing right there; so I went over and 
sat down in the shade of a tree. In about an 
hour, they came over and I asked them if 
they were lukinp u break, and they ^id no, 
they had just finis-lied, drilling the well. 

It was amazing. They had drilled down 
forty-seven and a half feci and hit a layer of 
beautiful, coarse sand — the kind that 
producers good water and a lot of it. They 
had drilled that well in less time than it 
lakes me just to set up my big drill. 




Later, 1 figured l hey had drilled that well 
wilh less than one gallon of gas. My big 
drill would burr up at least fifteen gallons 
of gas for that job! 

MAKES MONEY 

The next day we drilled a well 1 15 feel 
deep ihrough rock, and it wem fast too. 
The Hydra-Prill really takes i he hard work 
out of il. It's fast and economical, and 
that's what u lakes in make money drilling 
wells. 

Also the Hydra-Drill is so portable we 
can sei up and drill anywhere. In the past. 
I've lost out on some jcjps because people 
were afraid my big drill would tear up then 
yard. With ihe Hydra- Dr III we can drill 
without tearing up anything or making a 
mess. This is a big selling point to my 
customers. 

I'm jusl grateful to have this Hydra- 
Drill. I've got my sou surfed in a good 
business he can make some money with. If 
1 had bought another big drill, il would 
cost thousands of dollars, and that is ju^t 
ridiculous became ihc Hydra-Drill does 
the job just as good In fact, I figure we 
earned enough to pay for the Hydra-Dril! 
[he firsl week. From here on, wc J re in [he 
blue chips, 

GOOD, PURE WATER 

I believe anyone can drill u well with a 
Ilydra-Drill. Even if ihey just warned lo 
drill their own well, they'd save money. It's 
simple and it's easy if they jusi read ihe 
instructions. And the best part about n is 
that you get good, pute water without all 
those chemicals m it, and the water costs 
you, say, 5 cents for a thousand gallons. 
You certainly can't buy city water for that. 



And it's a great feeling so have all the water 
you want even when the city is rationing 
wilier so everyone else. 

The man who invented the Hydra-Drill 
really knew what he was doing. Modern 
iLxhnolog> i?i a wonderful thing, isn't it? 
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WATER WELL 
DRILL KIT 



Now you Can drill 
a water well or a 
free-flowing 
spring in your 
backyard. Have 
all the pure, Fresh 
wafer you want 
FREE! 

Easy to operate 
as your power 
lawn mower 



FOR FREE BROCHURE 

CALL TOLL FREE 

1 -800-DEEPRDCK 

Quwte ljSA JJJ7 

(Aik For Optrilm 7fFB5( 

__ DR CLIP COUPON AND MAIL TODAY* 

tliffipROCk 

7015 And ±f sail Read 
Gpelifca, Alabama 3fiti&3-DOOI 



PAINT NAME, 
ADDRESS 
cFty ST AT £ ZIP 
PHONE 
€ if?n 








Available 
At Great 
Everyday 
Low Prices 



EQUIPMENT 
lUALITY AND 
RFORMANCE 



AUTO 
V-BELTS. 



Engineered and 
monufciciujed 1o fit 
virtually every domes' 
tic of import auto and light 
truck. Feature cui-edge 
construction and high- cord 
location for smooth running, 
high performance. They 
meet the Industry's highest 
standards for strengin and 
heatoil resistance. 
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Your A.R.A. rental store can help whittle that 
hig project down to your stee 

Before: you call a contractor or carpenter about ihc project 
you thought was too bi^ to handle, visit your nearby 
A-K.A, rental store. The rental professionals there 
can offer expert advice and equipment. 

From cemenc mixers ig extension 
ladders. Paint sprayers id nail ^uns 
Vuur rental store can offer fast, 
inexpensive ways you can do 
more of the work yourself. . . 
and save more money 
Check out the nearest 
A.R.A, rental store listed in the 
yellow pages. That big project 
might be fusi your size after all 
once you Discover Renting* 



ATA 

american 'Entai association 
1 9 DC . 1ST, Street, 

Vt'e rent onl y the very best. Moiira. Illinois eiaes 

(309) 764-2475 



HAPPY BIRTHDAY, CORVETTE f 

(Cmtimiwi f'h-rjjjj pagt GQi 

Corvette met the computer in ’(Si 
with Chevy's Computer Control 
Command engine management sys- 
tem, though the system had only one 
engine to manage — a 190-hp350, 

The '82 mtKlei represented the iast 
of a breed — a body design that origi- 
nated in ‘fig and a chassis dating to 
1963. A new version of the 350 engine 
featured twin throttle-body fuel in- 
jectors. The 20!)- hp mill was backed 
by a new 4-speed automatic. 

The late introduction of the new 
Corvette during the '83 model year 
prompted Chevrolet to label the new’ 
Corvettes as ’84s. Officially, no '83 
models were ever sold. 

The ‘84s were completely new with 
a spine -type chassis in sleek styling 
that resembled GM's Camaro and 
Firebird. There was a 1- piece liftoff 
roof panel, 1) ft -up glass hutch and ar- 
cade-like electronic instrumentation. 
The cross-fire engine was carried 
over, but a Doug Nash 4-speed was 
available with automatic overdrive. 

A new level of lateral acceleration 
was achieved w r ith the redesigned 
suspension that featured single-leaf 
plastic springs front and rear. It all 
came together on fat 255/50-16 in. 
tires. The optional Z-51 suspension 
made the car race-ready but next to 
unbearable on the street. 

Following the evolutionary course 
of its predecessors, the new model 
wys refined, Ey '85, the price of a base 
Corvette was close to $25,000. The 
car now had a new port- injection sys- 
tem— the first true injection since U5, 
It upped horsepower to 230 and im- 
proved economy. Hide harshness w n as 
also eased. 

New braking standards were set in 
’86 with an anti lock brake system 
( A US). The same year saw the ad vent 
of the first convertible since ‘75. 

A third suspension level — Z-52 
— was added in '87, midway between 
the base and superstiff Z-5I . 

Interesting options packed the or- 
der form in ’88. First there was the 
big-w r heel option — 17 in. big, wearing 
huge P275/40ZR -17 Goodyears. Twin 
turbo power continued to be avail- 
able, via Callaway, and there was also 
a heavy-duty brake package. 

Closing out Lhe ‘80s in style, 1981) 
will offer one of the most exciting oii- 
tions since the old iri power hig-hiock 
days: An LT-5 engine, with a Lotus- 
built -1-cam 350 cranking out dose to 
400 horsepower — combined with a 6- 
s |>eed manual transmtssio n — wi II give 
the Corvette true 200-mph capability 
and a price tag dose to 560,000. And 
that, friends, should put the Corvette 
at the top of anyone's wish list. Ml 
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— inspired by the 1919 Jaguar S$*lOQ 
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Why Is Building Your Own Classic 
Roadster So Much Fun? 



I f you are looking for a fun 
and exciting project for the 
whole family, you can’t beat 
tiie satisfaction that comes from 
building your own Classic 
Roadster. Our kits provide a 
tremendous teaming experience 
as well as a heautifully finished 
automobile. Your friends and neigh- 
bors will truly be amazed at your 
handiwork . . . and your roadster. 

Easy Assembly, Quality 
Engineering 

We put a lot of effort into our 
kits, so you won't have to. We 
have moit highly trained 
engineers on staff than the rest 
of the industry combined, assur- 
ing proper fitting components 
and years of solid driving. 

Our fiberglass is the finest in the 
industry. You’ll do no painting or 
finishing, its all professionally 
done for you before it leaves nur 
factory. We have so much con- 
fidence in our products we offer 



the industry's only written money back guarantee. 
If you're more interested in a completed roadster, 
we will custom build one for you. 



CALL TOLL-FREE TODAY! 

1 - 800 - 444-4446 

FOl EXIHW CALI. (7fl]> □'SCS-flMfi 



at. 1731 

■IMPORTANT! 



YES! Please send me the following information: rwi I 
□ Easy-To-Assemble Kit □ Custom Built Car I 

A] □ FREE Color Brochure, parts £ options info, | 
and corporate report 

RJ □ (S5.00) 16 pg. Product Catalogue, plus pg. 

company, component & pricing info 
C) □ (515.00) VH5 videotape (corporate & model 

profile) plus "ft" literature pkg | 

r» n ($2.00) Profit Opportunities Report i 



Name 

Phone (Day) I I . 

Phone (Eve,) I ) 

Address 



City _ 
Card * 



Stitt i , 



Zip 



_ Em Date / / _ 

C :UviNk~ itiN-brlstrnhl.Ht. I“H[UP 

L'mpm nmri be -nimplrfr hi junctit 



I fill Main Ahc 
Fj w Nr 5»m USA 



The Most Respected Name 
In The business 

Don’t take our word about our 
quality, listen to the experts; 'The 
Setting's conduction and fit are 
typical of Classic Roadster s stan- 
dards. It J a word — great" 

Petersons Kit Car Magazine. 

7/s combination of big car com- 
fort, elegant styling and solid 
engineering mag make the Duke 
tj wti industry standard for 
medium-priced replicas." 

The Supercatalog of Kit Cars. 

" . . part of a handful of 
manufacturers who are changing 
the face of the kit car industry." 
Hi Performance Cars Magazine. 

Contact Us Today 
It is not by chance that we are 
one of the oldest and largest 
manufacturers in the industry, 
We've tried hard to successfully 
offer what you want. Call us to- 
day and decide 
for yourself. 



Also available "Manufactured In Canada’' Canadians call I -800-437-4342 



CORVETTES AT SPEEP 

(CoHtin ufd from page «WJ 




Pick aboard: 

With the Iff' Motorized 
Saw 1mm Delta, you lou 
it into moulding, shelving 
fine furniture. 

You can do a whole 
lot for only $ 329 . 

Rip to the center of 
a 4' panel. Crosscut stock 
3V h " thick: 2 V," at 45? 

Cut dadoes, moulding 
and tenons with our 
optional accessories. 

And the standard 

features are anything but standard, 

A cast iron table with steel extension 
tables. Powerful 15 Amp. motor, And a 
self-aligning rip-fence with single control handle. 

The rugged, versatile Iff' Motorized Table Saw 
from Delta. At only $329, you get a lot more than 
you pay for. Call toll-free for the name of your Delta 
dealer. Delta International Machinery Corp,, 
800/438-2486 (in PA, 800/438-2487). 



Building 
On Tradition 



A Peniatr Company 



Mode! U4-67U 







He's making j enncjfle Ikw-r 
pot and sd can TOO 1 
Mikftawf s*ll your Cnurl 
□rnamtntel C4Micrelf iltma 
□rdex your book wift Bitr 
dlurrtmufn molds. prises 
ana priMhjcMHi tradt secrats 
Irarn wor'd i Idlest mold 
mnulactiuper 



Only S7»° 



CONCRETE MACHINERY CO., INC. 
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AMAZING 

SCIENTIFIC AND ELECTRONIC 
DEVICES 

I AtfjlS (it tJfcxL Hijfci-. weals’, htimuii’ 

l'uiiiiu Ih -k^Ejphh . h-.ul ^iiiiiip jiul h 1 mI*!-l I • l 1 1 1 1 K ant 
mTflil-mrm PiASSfA ThiRMIhi I r »ik^ h I HIM UKS 
UJNI'i |MN \u iTfVftS IlfilllVINt Cil-NI V \ | It A 

I I I *A i.'t Hi 5 \ S Tl t r K W n \ M M iSI 1 It 1 IM 11 1 1 hi 
twss ini it! womi. -v m j m riAstjfiir mivuia 
MH ¥K uu.l Ml 'IN fiL 'N J'hH Ul CUHtDi l.v pvr^uul 

IriHI M y IN Ui I A I nVKhM,^ I \ JNL i H h.Nl il \ 4 Hfl 

iH^NNMim-^ ihkhtiuNai mhr(h j irpm_'v in 
THU STUN MTtfHTKS r.*r wm *y. PLASMA 

GLOBED tint! lNSEtTWOGEHT KkLLtKS REPti. 
1XMIS l'iw the kime FiE-iND- I LUO fur CATALOG OF 
PLANS UTS A N 10 COM ft . ETED ITE MS T r i 

INFORMATION L7S LIMITED 
m\ 71^. brat P2H 
WTHKHST, Ml BWI 
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off the Hnti-GT-40 project, he and 
Duntov planned a lightweight anti- 
Cobra Corvette. 

The idea was Lo build 125 GT ears 
loosely based on the 1963 Sting Ray 
production coupes. It had a new lad- 
der-type frame made up of large tub- 
ing, a 1-piece hand layup glass-fiber 
body, light weigh L front suspension 
and a version of the Sting Ray's inde- 
pendent rear suspension. 

The homologated weight was 1908 
pounds. The engine was to be a hemi 
VS with alloy block, dual plugs, ram- 
tuned fuel injection and displacement 
bet w een 377 and 402 eu. in. 

Once again, GM corporate policy 
turned off Lhe tap, but this time after 
five GS Corvettes had actual ly man- 
aged to emerge. Using production- 
based small blocks, the GS ran as a 
modified car against Coopers, Chap- 
para Is, Scarabs. In the hands of Tex - 
as- based Mecom Racing, three of the 
cars — running 377-cu. -in. aluminum 
small blocks with Weber carburetors 
and 4S& hp — ran the Cobras and Fer- 
rari CTOs into Lhe ground. 

The last two Grand Sports were 
bodied as roadsters using targa-stylc 
roll bars, to run at Daytona (the lower 
frontal area of the roadster allowed a 
higher top speed). Once again, GM 
management came down on him risen 
and the program was scrubbed. 

The Grand SportB have changed 
hands many times since the mid-’&Qs, 
but all five {some say sis) still exist 
and are very highly prized today. And 
yes, they were faster than the Co- 
bras, including the Daytona Coupe. 

■ MARK IV — There have been only 
three engines used in production Cor- 
vettes since 1953: the Blue Flame Six, 
Lhe small block and Lhe mighty Mark 
IV (396, 427, 454 eu. in,). The Mark IV 
was originally a secret iveapon for 
NASCAR to allow Chevy to compete 
with Ford and Chrysler. 

The ultimate version, the L88, re- 
portedly bad 560 bhp, although the 
factory ne ver admitted it. It was 
available only with the Mu licit Rock 
Crusher M22 gearbox, heavy-duty 
suspension, heavy-duty cooling, 
heavy-duty everything. With 12.5:1 
compression, optional aluminum 
heads, standard tripower carbure- 
tion, it was for racing only, and was ef- 
fective in long-distance competition. 

The L88- powered production- 
based Corvette won Lhe GT class at 
Daytona and Schring in 1966, at Se- 
bring again in 1967, and managed 
171 .5 mph— 22 mph fast er than the 
winning Ferrari GTXi — down Lhe Mul- 
sanne straight at LeMans. Only about 
500 were built i n three years. m 
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OLD VERSUS. NEW 

(CffTiiin usdfrrtm 65) 

tires constitute its only unfair ad van- 
tage, And that’s the way it worked 
out at the track. Ed’s aid yellow Vette 
ran wheel-to- w heel with our new Z-52 
everywhere except the slalom. 

It’s off the track w'bere the differ- 
ences show up most. The ’88 Cor- 
vette, particularly in Z-52 form, is 
just about the most balanced all- 
rounder in the w r orld, circa 1938. It 
does everything well. 

On the other hand, put the top 
down and the stereo on, and the Z-52 
will happily cruise down to the Dairy 
Queen w ith never a hint of thorough- 
bred temperament, 

Ed’s ’<K) has a disposition as sunny 
as its bodywork. By comparison to the 
intensely serious Z-52, everything 
about it seems happy and friendly. 
There’s lots of room behind the big 
mahogany steering wheel, much 
more room than in the tight-fitting 
'88. There's also more trunk room. 
The big white-on -black gauges are as 
functional as the elaborate electronic 

display in the ’88, 

I n 1966, Rixid <£ Track w rote "the 
4 -speed all-synchro gearbox is about 
as near faultless as any we’ve ever en- 
countered. "That’s still true. Surpris- 
ingly, Corvette engineers gave away 
that great shift feel on the current 
model, when they moved the shifter 
mechanism inside the gearbox. 

Which is the better car? Well, 
judged for what it can do, as a ma- 
chine, as a total package, the 1988 
Corvette is it. No contest. It’s bene- 
fited from 20 years of development by 
some of the savviest engineers in the 
car business. It’s one of the two or 
three hottest cars built anywhere. 

However, if I personally had to 
choose either the Z-52 or Ed's '66 to 
actually live with, to drive, to ow n, I'd 
choose the ’66. To my mind, it’s more 
exciting to look at, it’s far more com- 
fortable to be in and it’s just as re- 
warding to drive, 1 was prepared for 
the ’66 to be awkward and old-fash- 
ioned compared to the new car, but 
that’s simply dot the case. It’s a wdl- 
balanced package that show's its age 
only in extreme situations — and w r hen 
was the last time you plunged into a 
IGO-rnpb, off-camber decreasi ng-radi- 
us sweeper on the way to the office? 

Last but not least, 10 years from 
now, a 1988 Corvette will be at the 
very bottom of its price cycle, worth 
perhaps $15,000-120,000. By compar- 
ison, Ed Eischer’s ’66 will be a $75,000 
car. If you’re going to spend $35,000 
for an automotive artifact like a Cor- 
vette, it's certainly nicer to be making 
money rather than losing it as you 
drive in style. m 




m * r Exercise 

More 

■MORE EFFECTIVE By duj^ 

besting the motion of cross country 
skiing, the world's best exercise,. 
NordicTrock provides the 
ideal aerobic workout, 

UMORE COMPLETE 

Unlike bikes and other 
sitdown exercisers, 

NordicTrack exercises 
#11 the body's major 
muscles for a total 
body workout. 

UMORE CALORIES 
BURNED In tests at a 

major university, NordkTrack 
burned more calories than an 
exercise bike and a rowing 
machine* 

UMORE CONVENIENT With 
NordicTrack, you can exercise in the 
comfort of your home. 

NordicTrock easily folds, requiring 
storage space of only 17 ,r x 23" 

'SclenhHc i-M-l results included in 
NordicTTflck brochure. 



fflordicfrack 



C 19GS Woidk-Trirt, 



Less 

IteSS 77MC Because Nordic- 
Track is so efficient, yon 
burn mote calories and 
get a better aerobic 
workout in less time. 
UNO IMPACT Run- 
ning and some aerobic 
workouts can cause 
painful and poten- 
tially harmful jarring. 
NordicTYack workout 
is completely jarless. 

UNO DIETING No 

other exercise machine 
bums more calories than 
NordicTrack.. r so you can lose 
weight faster without dieting. 

U NO skiing experience 

REQUIRED Easy and fun to use 

“ Tree! ^^FrTand~\TdT(T 

Call Toll Free Or Writei 

1 - 800 - 328 - 5 888 

LnQjuii 

141 Jonathan Bivd N,. Chwka. MN 5531* 

Q FLEuc-Mfufl Kiw brochure 

P A 1*0 lm vUh tip* □ VHS O UTA 
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MONTEREY DOMES 



THE MOST SPACIOUS 
THE MOST BEAUTIFUI 
THE MOST EFFICIENT 

Ceding* that soar up ID ft. high. spiroJirtu 
skylight lit Interiors, unmatched energy efbcjency- 
and superior customer support ate standard 
features udrh every Monterey Domes Home. 

Why settle for an everyday home when you 
can build your own qualify Monterey Domes 
Home and nol corjipiormM on anythin 
To learn more send for our exciting 98 p^e 
CDtor Catalog and P^nj Boot. $7. DO. 
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Send lu 

Monterey Domes, Inc. 

37bOChKft}uiW AQ M 
Rktn&.CA 42547 
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EMPEROR 

( LOCK (OMI’VM 

WOridi Lcirgear WuPLlfltlurer QnnUflflVIW CBock Kii5 
Qepl ?B0I. EmpiPKJr Infhirrtral Futk 
FoMl*G0e. Alabartiii 365 3£ * Phone t-70S-9?fl-F3-lS 

i .lm mlmrfi an 

30fl h Vum Uif Rill TJ Foiled . f -^rKj I ijmrh|i»- 



Name 
Eire el 
Cily _ 
S-lale 



DIRECT CLOCKS 
AND FURNITURE 



Do-It-Yourself 
Kits or Assembled 
and Finished 



• Gra-ndtalher C lochs, 
Mantol and Wall Gidcb.5 



* Cabirels. Che&ls. Tables, 
Chairs. Desks, .and more 1 



• Solid 3/*“ Black Walnut, 
Chany, or Oa* 

• Meirlochm Qualify 

• Sol id Brass We&t Ge^ma n 
Movements and Dials 



* Money Back Guarantee 

Kit Prices 
Starting at $fl9-5Q. 
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AUTOMOTIVE 



HIGH-TECH OIL CHECK 

ON analysis can save you money 
— and save your engine. 

TEXT AND PHOTOS BY MIKE ALLEN 
Assistant Auto Edftor 







HEN YOU change your own oil 
i "i * j> P{ni pr°t>ably run your fingers 
■■■ through the drain pan, examin- 
ing the dirty oil for consistency, parti- 
cles ar Lhe occasional stray piece of tim- 
ing gear or piston skirt. Does it smell 
burned? Is it thin and runny with raw. 
unbumedi gasoline? Or so thick and oxi- 
dised it won't run out of the pan without 
help, like a new bottle ofketchup? 

Proper scientific oil analysis has been 
around since WWll, starting w ith the 
mi litary and later with the rai troads . By 
quantifying contaminant parts-oer-msl- 
lion h abnormal component 
pinpointed without disassembling the 
engine. High levels of p say , chromium 
point to abnormal ring wear, while tin 
and lead make the bearings suspect. 
Copper means that the bearings have 
worn all the way through Lo the brass 
backing, and failure is imminent. High 
con centrations of iron would come from 
Worn cylinder wall* or camshafts . 

Sodium is one of the additives in anti- 
freeze, and high levels of sodium can 
mean either a bad head gasket or a leak 
in the block or head. Or maybe just Rome 
rnad salt getting in through the air 
cleaner, 

Silicon (sand) usually means the air 
cleaner or PCV system is leaking or 
(more likely) the air filter needs to be re- 
placed. Silicon is very abrasive, and 
high levels of other contaminants in _L__ 
presence of silicon wdll probably go 
away after a fresh air filter and an oil 
change. 

Spectroscopes^ the only machines 
sensitive enough to detect such small 



Hits 3 1 65. WO embxlons spectrophotometer automat heal Jy checks tray of 100 oil samples and 
gJv«a concentrations or contaminants In papts -per -OlffNofi In 50 seconds per Jwmple- 



numbers in parts-per-mLiliori generated 
by the spectroscopes 

The Detect system is so accurate it 
can pick up differences in wear rates be* 
tween different types of engines. 
They 11 need the VI N ( vehicle i identifica- 
tion number} from your registration so 
their computer will know what's in your 
vehicle. It then compares your oil with 
samples from thousands of other en- 
gines like yours before interpreting the 
results 

You can buy Detect 's prepaid analy- 
sis kits from J.C, Whitney's mail-order 
catalog, Canadian tire dealers , many re- 
tail outlets and fast- lube franchises by 
the time you read this, but if you can 1 * 
find one, you can contact Detect for the 
name of a retailer near you; Detect Auto 
Labs, 122 E. 42nd St,, Suite 2100, De- 
partment PM, New York, NY 10168, 
(212)682-6853, 

Manufacturer recommendations to 
the contrary, we change the oil in our 
long- term test cars at 3000-mile inter- 
vals, 2000 fur turbo cars. So should you. 
We've added Detect'? oil analysis to our 
long-term test program, and well be re- 
porting the results in our coverage . VM 



concentration*, are expensive, requir- 
ing the ministrations of a highly skilled 
staff, as well as trained oil analysts to in- 
terpret the results. Commercial oil 
analysis has always had these limita- 
tions, making it impractical for the aver- 
ageJoe. 

Detect Auto Labs, a large oil-analysis 
firm that's been involved with the fleet 
market for a long time, has automated, 
computerized and reduced the price to 
less than $10. The report is written in 
plain t eaay-to-understand English, so 
you won't need to interpret the raw 



Plastic cub* and syringe 
Included In Detect kit 
allow oil lamping 
through dlpjtlck lube 
although iam- 
pNng while changing 
oil li preferred. 
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WINGING IT 

(Cur t (jflj mf /Itt hJ’ J w gg S7) 



September 3 — the eariae&l possible 
starting date. However the jodge de- 
cides to interpret the Cup's original 
Deed of Gift, appeals are likely. 

Judge Ciparick stunned yachtsmen 
last summer by ruling that New Zea- 
land could force an early. 1-on-l Cup 
defense in boats with a maximum wa- 
terline length of 90 ft. The previous 
race format, in place since 1 958 anti 
open to all challengers, called for 60- 
ft.-iong 1 2- Meter boats meeting in 3- 
to 4-year intervals. 

Rather than asking will the race he 
run, the better question is: Will it he » 
true sporting event? Monohulls never 
meeL catamarans in head-to-head rac- 
ing. Why? Because the monohuli is to 
the catamaran as the Boeing 747 is to 
1 hv Concorde. Each is a superb craft, 
but in apeed there's no comparison. 

However, a case can be made that 
such a race can be dose. Kiwi Mis- 
chief has an immense sail area of 
15,000 gq. ft., five times that of 12- 
Meter boats. A narrow 1 innovative 
hull — 14 ft. widest the waterline flar- 
ing out to a maximum of 26 ft. — plus 
an extremely low -drag keel may push 
this radical monohuli to the threshold 
of 30 ntph. 

Stars & Stripes , on the other hand , 
may never actually run to its full po- 
tential during an America's Cup raw. 
Denni a Conner and crew are inexperi- 
enced catamaran sailors. TheyVe al- 
ready had catastrophic accidents in 
training, capsizing one Formula-40 
cat and dismasting another. There is 
even talk thal Conner may scrap the 
rigid salt in favor of a conventional sail. 

Despite the cloud of courtroom 
wrangling over the 1988 race, the fu- 
ture of the America's Cup has never 
looked brighter. By throwing out the 
restrictive 1 2- Meter rufehook* com- 
petitive boats w ill now be uble to use 
the latest high-tech advancements 
and more than double the speed of 
previous races. 

Experts are already predicting 
that Stars <£ Stripes and Kiwi Mis- 
chief are the fastest catamaran and 
monohuli. respectively, in the world. 

"Once we get the America^ Cup 
settler! and don't have to worry about 
breaking up," said John Marshall, 
when the big cat was launched in Sail 
Diego, "we're convinced we could lift 
the world record for speed under sail. 
I think we have enough interest to at- 
tempt it and it wnukl lie fun to try” 

Cup rnce or nn Cup race, the Stars 
& Stripes wingmast will sail into his- 
tory and, mors than likely, the record 
books. The high-tech, high-speed ge- 
nie has been let out of the bottle and 
America's Cup racing may never be 
the same. IW 









* r WeYe so positive that these patterns and designs will open up a new 
world of woodworking for you that we’ll send you a free gift just for 
trying them. 1 ’ 
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312 WOODWORKING 
SCROLL SAW PATTERNS” 

Designs that Open Up the World of Woodworking 



(By Gene Keiih) 

Cm no dummy. But, I can't cm things 
out of wood without a pattern. If you're 
a woodworker, like me, you've spent 
many weekends walking around craft 
fairs, looking for new ideas, Bui then, I 
found a treasure . . . 

I picked up a new, 261 -page book, 
“Encyclopedia of 212 Scroll Saw 
Woodworking Patterns” The pattern 
lay-outs and directions were so simple, 
dial I completed a project with in an hour. 
My excitement grew and . . . 

When I finished the piece J compared 
it lo the drawing to make sure Lhat it was 
exactly right It was perfect, Laier, T 
looked through the whole encyclopedia 
and had a pleasant surprise . . . 

LOOK AT WHAT YOU WILL 
FIND IN THIS NEW BOOK 

► Diagrams and sizing instructions showing 
each of 312 patterns and designs. 

► How lo enlarge and reduce scroll saw 
patterns, 

► Many popular designs found at fairs, 

► Decoraleyourrelrigeralor with these great 
magnets. 

► Dress up your Chrislmas tree with orna- 
ment patterns complete in this book. 

► Alphabet and numerals lei you make 
signs, address plaques. 

► Hang one of these blackboards beside ihe 
phone lo write your special messages on. 

► Ectmccs in decorate. 

^ Make this paper towel holder quick. 
p Key and jewelry holders you can make 
will help keep you organized, 

► Patterns like Heart Candile Holder or 
Welcome Melon. 

► Make a street scene, 

p Make a handy Oven Rack Tool. 



► Goose lovers will enjoy Goose Towel 
Haider, G aggie of G eese Plaque md many 
more. 

► Great children's games end toys. 

► Make your own customized shelves. 
►Give someone special ihcse Hanging 

Hearts. 

► Many original designs for popular sub- 
ject! tike pigs, ducks, bears* chickens* 
hearts, tulips* half moons, stars, cactus* 
windmills, mushrooms, sheep, apples, 
butterflies, melons, clovers, vegetables, 
penguins, states, Amish figures, musical 

iftSirumeflL^ pandits. pineapple*, COWS, 

doves, md buzz tamans . 

► Mtisk lovers will enjoy these great musi- 
cal cutouts. 

► Make a greal educational puzzle by cut- 
ting out the United States. 

► Easy patterns for beginners and more dif- 
Ficull pat lotus for experts. 

F IT’S EASY TO ORDER 
Just return this notice with your name 
and address and a check for $5,99 plus 
$2,00 shipping and handling lo our 
address: FC&A,Dept.ZPP-9, 103 Clo^ 
ver Green. Peachtree City. GA 30269. 
We w ill send you a copy of ^Encyclope- 
dia of 312 Scroll Saw Woodworking 
Patterns’* right away. 

Save! Mail $11.98 + S2.00 for two 
hooks, (No extra shipping charges.) 
Satisfaction guaranteed or money hack. 
Return this notice with your order. 
Copies wilt not be accepted. 
IMPORTANT — FREE GIFT 
OFFER EXPIRES 
OCTOBER 1, 1988 
All orders mailed by Oct, l , 1 968 will 
receive a free gifL Order right away! 

CKftAlH 
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Cut out and return 




Make your own 
concrete repairs with 
these fix-’em-ups. 
Just add water! 



[quikrete 

I FIX- UP TIME 



Select the 
QUIKRETE* 
product 
formulated for 
your special building project 
and get a bJg rebate during 
August and September at participating 
dealers. Directions are on the palL Just add 
water and become a do-it-yourself hero. 





Order this new 
hardback that 



and 



concrete r 

Compete downs 
cF projfttls Urn 
making simple 
sidewalk 
repairs to 

building a Foundation or 
wait Geiaited illuslratmns — ptHslographs. 
drawings and diagrams - lead you 
slop by step aii necessary tools 
and materials are listed Available, 
oi your hams center hardware nr 
building supply Ur sand |7 JS to 
QUIKRETE*, RO 1, ftfc27G, New 
Ringolfl. PA 17960 



Tlte QUIKffETE Cumpintst. AlUflll, GA 30345 



NEW -WAVE WATERCR AFT 

( Cuntiuitni ft*nu iMIH'Xt l 

when the driver falls off. 

Despite the jwntoon set's obvious 
benefits , Lhis is clearly a halfway mea- 
sure. The Jet Ski is fundamentally a 1- 
person machine meant to be driven 
standing up. Weight ami load distri- 
bution when rifling double virtually 
buries the stem. 

However. Lhe craft is an outstand- 
ing wavejumper with a relatively 
swift learning curve, and it's easily 
stripped down, mut you've maatered 
the fundamental a, to become a solo 
hotdogger’s tlr earn machine. 

Fazer Faze II 

With a low-to-t he- water, pickle-fork 
hull, it's not surprising the Fusee II is 
uKrastable and a straight-ahead 
screamer. Beginners can sit down on 
the Faze II for the first Lime and roar 
away with confidence. 

Although the craft maneuvers like 
a snowmobile, requiring the rider to 
shift weight and lean hard into the 
turn, the technique can be practiced 
in slow motion and swiftly learned 

The Faze It’s well-designed 
strengths allowed it to finish third in 
top-end speed, overall stability at 
speed and rest, rider-friendliness and 
fun factor. However, as a relatively 
difficult machine to maneuver, it fin- 
ished behind the fleet on the perfor- 
mance course. 

A number of features were stand- 
outs such as a hinged forward engine 
hatch, rubber foot wells, undersea I 
Stowage and low-pressure duels for 
increased engine ventilation. 

But others were less satisfying, es- 

? ?cia11y the low seat and handlebars. 

ou don't know' how to position your 
legs — straightforward with locked 
knees or bent backward in an uncom- 
fortable crouch, Equally annoying Is 
the forward-mounted exhaust that 
maximizes noise anti fumes. 

Despite certain glitches, the Faze 
II is a unique water scorcher with a 
gutsy engine and nearly tip-free hull 
that provides a stable platform, rela- 
tively dry ride and short learning 
curve. Its low price also makes it one 
of the fleet leaders in value. 

Overall, our test proved that these 
craft arc basically idiot proof. Wear a 
flotation vest and sneakers, opt- rate 
at controllable speeds, follow basic 
boating rules of the road, use throttle 
power throughout a turn, leave at 
least 100 ft. for stopping, and you’ll 
have the most exhilarating ride of 
your life. 

It’s easy to see why interest in jet- 
powered personal watercraft, is boom- 
ing, They bring out the hotdogger in 
everyone. SW 
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Remodeling Your Home? 



Create ii new look for your homo 
with the help of our home plan* 
rung designer kits. Developed by 
architects and home designers, 
these easy-to-use kits let you 
preview your refinished kitchen 
or bathroom, change the inside 
look of your home or landscape 
your property. Yoti'll avoid 
cosily mistakes, loo. 

Each of the lour kits comes with a 
blueprint grid, instruction book- 
let. scaled ruler and more than 
500 peel -and- stick vinyl pieces 
representing furniture. appli- 
ances, plants, windows, walls, 
lights, trees, doors, sinks, cabi- 
nets. etc. To design the look you 
want, simply place these colorful 
pieces on the 1 8-hy 24-inch blue- 
print grid, I landscape Designer 
comes with a 20- by 40-inch 
grid.) The pieces lift easily for 
new layouts, and each kil can be 
reused for many years. You can 
even photocopy your finished 
layout. 

Home Designer Kil 
Want to add a room? Move the 
furniture around for a different 
look? This kit has vinyl symbols 
for walls, chairs, windows, elec- 
trical outlets, doors and other 
items you need to consider. 
Remodel up to a 6. 500- square- 
foot home with five bedrooms 
and four baths. (PM -20 10 — 
$26.45. includes shipping) 



Popular 

Mechanics 

Can Help . 




Order kits separately 
or together. 



Kitchen Designer Kit 
A 3-dimensional kil for kitchen 
remodeling that lets you measure 
depth and height to determine 
cabinet clearances and working 
space. The vinyl pieces show the 
latest appliances, plus all sizes or 
sliding glass doors, windows, 
cabinets and sinks. For kitchens 
up to 24 by 32 feet. (PM- 2020 — 
526,45. includes shipping) 



Bathroom Designer Kit 

This 3-dimensional kit shows 
you two 3-D views and an over- 
head look of a remodeled or new 
baihroom. The colorful vinyl 
pieces include track lighting, 
sliding glass doors, modem vani- 
ties and sinks; even a Jacuzzi. 
(PM-2030— $26.45, includes 
shipping) 



landscape Designer Kit 

Renovations to your property can 
be costly and highly noticeable. 
Before you sink in a lot of money, 
plan your design with this com- 
prehensive kit. It shows the loca- 
tion of trees, shrubs, walkways, 
fencing, patio furniture, pool, 
sprinklers, lighting, even a bas- 
ketball net. The blueprint grid can 
show property up to 144 by 288 
feel. (PM -2040— $31.45. in- 
cludes shipping) 



To order, piease send a check or money order, payable to 

Popular Mechanics, to: 

Popular Mechanics 

Box 1014, Dept. MA. Radio City Station, New York, N,Y. 10101 
Note-. To order all four kits, please send $99,80. You save $11.00. 

(Ffc&sr allow 3 to 4 h wks for delivery. I 

Pifiwl, IT Ifrv h:,n K t hr a jwJifrt «irm of fir urar Wiapuiinu. o ih i lima uf rtk? ±j rWf*u ir.'u.^ &{ U>pV fkr kfnv l? Ctvjtrumirtft Ail 




DODGE DAKOTA 4X4 



IF YOU’RE LOOKING FOR THE ONLY TRUE MIDSIZE 4X4 PICKUP 
THERE fS, WITH THE PUNCH OF A 3.9L V 6 AND NEW ELECTRONIC 
FUEL INJECTION, A FIVE SPEED GEARBOX, 2WD TO 4WD SHIFT ■ 
ON-THE-FLf, AN INDEPENDENT FRONT SUSPENSION, A WHOLE 
TON OF AVAILABLE PAYLOAD, PLUS A 7/70 PROTECTION PLAN * 
THAT SHOOTS DOWN THE COMPETITION, THEN TAKE OFF IN 



THIS 4X4,.. IT’S GOTTA BE A DODGE DAKOTA. 







ITS 
GOTTA BB A 
DODGE. 



DIVISION OF CHRYSLER MOTORS 







’S« 7/70 powertrain & 7/lQQ outer body ru*Mhr&ugh limited warnmty ot dealer, Hmtrltlion; apply 



BUCKLE UP FOR SAFETY. 
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Howlb Locate 

FRAMING STUDS 

BY ROSARIO CAFOTQ5TO. Contributing Fr filar. PM Illustrations byGeorge Retsedc 




1 An electronic stud FI ndftf Is a great tool For local I ng the exact position of wall studs. As 
you move the tool across the wall, the lights indicate the stud edges. 



M OST HOUSE WALLS are 
huilt using vertical 2x4 
studs. And as long as they 
serve their primary purpose — name- 
ly, holding up the house — we rarely 
think about them. Bul when we do 
work on the walls, whether putting in 
a new window or simply hanging a 
heavy painting, we need to know the 
precise location of these framing 
members. And, we want to find them 
without tearing the wali apart. F ortu- 
nately, every wall carries some tell- 
tale clues that make this job easier. 

I f you do a lot of remodeling and re- 
pair work, your best bet is to invest 
about $20 in an electronic stud finder. 



The one shown on this page is made by 
Zircon International and h available 
in hardware stores, home centers and 
through mail-order tool catalogs. All 
you do is move the sensor across the 
wall and when it passes over the alud, 
the lights on the unit come on. It oper- 
ates on a simple 9-voll battery and 
will accurately establish both outside 
edges of the studs. This device was 
designed primarily for working on 
dry wall or wood- paneled walls. But it 
also functions well on plaster walls as 
long as wood lathe was used. Appar- 
ently, metal lathe confuses the instru- 
ment. 

If you'd rather take a lower- tech 




Z Using your knuckles, lightly tap along a 
wall and listen for a change In sound. A sol- 
id thud will be heard over a stud. 



approach. Figures Z through 10 give 
you some sensible options. The easi- 
est of these is simply tapping your 
knuckles across the wall and listening 
for a change in sound. While this will 
generally yield the rough location of a 
stud, it will not clearly define both 
edges. To find the center of the stud, 
you can probe the wall with a small 
nail Usually, I use a 4d finishing nail 
and repeatedly drive it into the wali 
until it hits the stud. Then 1 measure 
over 1 '/j in. to find the other edge of 
the stud, (Studs are called 2x4$ but 
their actual width is generally 1 W in. \ 
Drive the nail again to make sure you 
have found the other side of the stud 
and then lightly mark the wall. These 
small holes can be easily repaired with 
caulk and touch up paint. 

This method works on plaster walls 
too, but yon do run the risk of cracking 
the brittle plaster. A better option is 
to drill repeated V 1S - to y*-in.-dia. 
holes across the surface. When the bit 
meets resistance beyond the depth of 
about 1 in. , you'll know you've found a 
stud. You should, however, remem- 
ber two important cautions when 
drilling into any wall: Be sure to use a 
double-insulated drill, and avoid drill- 
ing in any areas where there may be 
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baseboard and check for stud mark- 
ings or nails underneath. 

Another good option is to remove 
outlet cover plates. Generally, the 
boxes underneath are nailed to studs. 
Once the cover is off* you cun see 
which side the stud falls on and then 
measure over in increments of 16 in. 
to find where other studs fall. Re- 
member that those stud locations 



9 When stud location l* pinpointed at top 
and bottom of wall, snap a chalk line be- 
tween the two to mark length of stud- 

has a pointer that reacts when the tool 
passes over the nails used to install 
drywall panels. These finders will 
work well if the nails are clow to the 
surface and if you have the patience to 
thoroughly aeaJi the wall inch by inch, 
They will not p however h work on pan- 
eling that is installed with adhesive or 
on plaster walls. 

U sin g any one of th e above m eth ods 
should help you locale your wall 
studs. But keep in mind that many 
w ill also w r ork well if you want to find 
joist locations in t he ceiling. IN 



16 A simple magnetic finder has a built -In 
pointer. This Indicates the hidden location 
of nails used to attach watlboard. 



S After sounding out general stud loca- 
tion. find precise position by driving a small 
nail Into wail until It meets resistance. 

concealed electrical wires or water 
and gas pipes. 

If you'd rather not put small holes 
in your walls, careful visual inspection 
may do the trick. By shining a fight at 
a low angle across dry wall, you can of- 
ten see bumps or depressions where 



4 Continue driving naif across waif until 
you pass over other edge of stud. Mark 
both edges on the surface with a pencil. 



7 Clues to stud locations are found when 
baseboard Is removed, Wall may be 
marked Or have exposed nails over si uds. 



4 A low skim light used In a dark room will 
often reveal depressions or bumps where 
wallboard nails are driven Into studs. 



nails are driven into the ^ludtf. You'll 
got the best results if you work in a 
dark room. 

Visual inspection of the baseboard 
can also reveal depressions over fin- 
ishing nail heads. Often this filler will 
shrink and be noticeable* Of course, 
you can also carefully remove the 



4 Baseboard nails are usually driven Into 
Studs, Look for nail-head depressions. Con- 
firm location by probing with small nail . 

must be confirmed — by probing with 
a nail — because you cannot depend on 
all studs being on the typical 16-in. 
centers. 

One Last option a simple magnetic 
stud finder. This inexpensive device 



■ Outlet boxes a/e usually nailed to studs. 
Remove cover plate to see where itud is, 
then measure an d mark 16 In, to next stud. 



I 10 
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Homeowners'Clinfc 

BY NORMAN BECKER, P E„ Contributing Editor 




H«at loo and drafts through a folding-stairway opening tan be greatly reduced by using a 
cover made from rigid Insulation board Use an appropriate adhesive to assemble panels. 



Orafty 

Folding Stairway 

The article on installing a folding 
stairway (“Homeowners’ Clinic," 
page 121, Feb. *88) encouraged me to 
write about a problem I have with my 
folding stairway. My furnace thermo- 
stat and return duct for the furnace 
and air conditioner are located in the 
same hallway as the stairway. In the 
winter, a cold draft comes down 
through the cracks around the stair- 
way and causes the furnace to come on 
even though the rest of the house is 
warm. In the summer, the reverse is 
true. DICKLELJRIG 

ARLINGTON, TX 

An easy and affective solution is to 
construct a rigid insulation cover for 
the stairway. In addition to reducing 
the draft, the cover will reduce the 
heat loss through that area. 

The problem that you describe is 
quite common. Tve inspected thou- 
sands of homes with folding stair - 
ways used for attic access a nd ouer 95 
percent of them did not have insula- 
tion aver the sta irway open ing . 

You can use an easily available 
rigid foam-insulation board, such as 
Styrofoam, to construct your insula- 
tion ™*er. The top of the cover should 
be large enough to overlap the perim- 
eter of the stairway opening by a cou- 
ple of inches. The sides must be deep 
enough to accommodate the folding 
stairway in its closed position , Once 
the top and four sides are cul to size, 
they can be attached to one another 
with an adhesive. 

One such adhesive, generally 
available in cartridge form, isPLSOO 
Foam Board Adhesive, manufac- 
tured by Contech Brands, a division 
of Rexnord Chemical Products, Inc. 
The solvent in some adhesives will 
react with Styrofoam. Be sure that 
the product you buy is compatible 
with the material you 're gluing, 

A 1 -in. -thick Styrofoam board has 
a thermal resistance (R -factor) of 
about 5 . If you r d like greater thermal 
resistance , then either double upon 
the Styrofoam or insulate the cover 
with Fibergtos baits. 

Since the cover will only weigh a 
few pounds, it can easily be moved 
arou nd when you use the stairway , 



Replacing 
Window Tracks 

The plastic inside tracks of our dou- 
ble-hung windows have begun to 
crack and break. The windows are 
very difficult to raise and lower and 
there are drafts coming in through the 
broken tracks. Can you tell us how to 
fix Lhe windows ourselves or who 
manufactures replacement tracks? 

STEVEN HALL 
ARLINGTON HEIGHTS, IL 

You can replace the plastic inside 
tracks with metal pressure channels. 
These are generally available at 
hardware stores and home centers. 
They usually have spring-action 
strips on hath side joints to hold the 
hidaw s n ugly and ehmi note d rafts. 
Some window -channel kits feature 
adhesive -tape weatherstripping to 
further reduce cold -air infiltration. 
This is installed where the upper rail 
of the bottom sash and the lower rail 
of the top sash meet. 

One brand of easy- to-install chan- 
nels is Window Fixer Pak which is 
made by the Quaker City Manufac- 
turing Co., 701 Chester Pike, Sharon 
Hill, PA 19079, The cost is about $1 7 
to $23 per set depending on the win- 
dow dimensions. 



Spots 
On Celling 

The painted ceiling in my bathroom 
has developed brown spots. J know 
that the spots are not caused by a wa- 
ter leak from the room above and they 
are not caused by mildew. Do you 
know what they are? 

JEFF PMONA 

SUFFERS, NY 

Latex paint contains a number of 
components , many of which are wa- 
ter soluble. When a surface coated 
with latex paint is exposed to very 
high humidity, the water-soluble 
Components in the paint tend to leach 
onto n d appear as brown spots These 
can usually be removed by scrubbing 
them with a water-dampened 
sponge. You don't need an abrasive 
cleaner , // may take a couple of appli- 
cations with the sponge but, once the 
spots are removed, they shouldn't 
comeback. iW 



Do you hair a hnair-mnmleHatKFOf rrpa-tr proh- 
F 1 1 rji J Srnd H to HTinfrvirnm' Ctinir. Popular Mc- 
rh«ntvj,S24 Wt*tS7fh St Ynrk.NY 10019 

letter* rm j ri i \t for tThh u rrrrf bit*pn:*b 

Um# uf IrttSr infrnwt wtli hr diMttxHm'ii i>r th* rnf 
tj nm Fu r rji or r Aflptf - ntpvir n ti d met i tt frn a tur 
hrtp m prt PM\ fiomr Can* Hindi', $2.45 postpaid 
Stnd your QrdvrfaJ to Popular Mechanic*, Uox 
1 01 4. Radio City Station, ftew Vo rife r NY J 0101 . 
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Appliance Clinic 




TA^EDOVEift FORT 



To check a rinse-agent dljperuer. tape pJan k wrap over the pon 10 Q&U«t the rinse agent, M 
none Js being dispensed remove the outer door panel and replace the dispenser. 



Not Dispensing 

I have a Kitchen Aid dishwasher mod 
el No, KDSI8, atria] No. 230391741 
(Super bah The automat ic rinse-agent 
dispenser slays full and will not dis- 
pense. How can I repair or replace 
Lh is part? 

ALLEN E. WILSON 
MARINA DEL REV. CA 

The rinse-agent dispenser is only ac- 
tivated for a short time during the 
last rinse cycle and only dispenses 
about Vj-fsp. of fluid at that time. 

To check the dispenser, first dry 
the area around the dispenser port 
and tape a piece of dear -plastic wrap 
over the outlet. 

Now, close the doar and latch it. 
Press the cancer button and let the 
dishwasher advance to the rinse cy- 
cle. As soon as the rinse light comes 
on, stop the machine by unlatching 
the door. Then relatch the door and 
press the NORMAL CYCLE button. Let 
the machine run through the rinse 
cycles. The moment the DRY light 
comes on, open the door and inspect 
the plastic wrap. If you see a small 
amount of rinse agent u nder the plas- 
tic, then the dispenser is operating 
properly. If not, vau'll have to replace 
it. 



To remove the dispenser, unplug 
the dishwasher. Remove the two 
screws on each side of the inside of the 
door and slip off the outer door panel. 
Remove the two wires from the dis- 
penser solenoid and remove the 
ground wire. Unscrew the dispenser 
securing nuts and remove. 

The replacement unit is part No. 
41 6Q649 and it can be purchased at 
any authorized KitchenAid parts 
distributor for almut S<15. 

Doesn't Heat Properly 

I recently moved into a house with a 
lovely O’Keefe and Merritt oven. 
Most of the time, however, Iheoven 
doesn't heat properly. The factory re- 
pairman told me that the oven needs a 
sensor unit which is no longer manu- 
factured. Can a substitute be used? 
My oven is model No. N-22, serial No. 
D 11313 and the part number for the 
sensing unit is &)5T2(I2S(H . 

GWEN DUN A V ANT 
LAKE ELSINORE, C A 

You can keep your vintage range 
working by substituting a 2-wire 
sensor. The new unit will allow you 
to use your oven and broiler, but you 
won’t be able to use the automatic 
roast control and the KEEP lVArtAf 



temperature-holding feature of the 
oven. The 2-wire sensor is part l Vo. 
355T202S02 and costs about $70. To 
locate the nearest O’Keefe and Mer- 
ritt parts distributor, call the Tappan 
Co i., at (800) 537-5530. 

To replace the sensor, first discon- 
nect the power la the range , Open the 
oven door and remove the racks. 
Then, remove the single screw that 
holds the sensor to the top of the oven 
cavity. Pull the sensor down slightly. 
You’ll see two white, and two yellow 
wires attached to it. Next, remove the 
Control! panel and tip it forward- On 
the back of the control panel you 'll see 
the two white wires connected to ter- 
minals marked S on the oven thermo- 
stat. Disconnect these wires. Fallow 
the two yellow wires to their contact 
points and disconnect them or cut 
them and tape the ends. The yellow 
wires will no longer be used. 

Tie a length of string to the ends of 
the four wires and slowly pull the 
sensor unit from the oven until you 
see the string. Disconnect the string 
and lie it to the ends of the two wires 
On ike new sensor. Co back to the con - 
trol panel and gently pull the string 
and wires through. Attach the two 
wires to the terminals marked S on 
the thermostat and reassemble the 
control panel. A ttach the sensor to the 
oven, reconnect the power and try out 
the oven. 

Needs Needles 

Do you know w here I can find needles 
(part No, CC 1221 } for my ^year-old 
Weatinghouse sew r ing machine? LVe 
been having needles cut to Fit, but 
they don't work that well. 

EVELYN M'GEHEE 
SULPHUS, OK 

Needles for your vintage sewing ma- 
chine are available from the Tacony 
Carp. This company is a wholesale 
sewing-machine parts distributor. 
To get the needles, ask any sewing- 
machine repair center in yemr area to 
order them from Tacony Carp / 760 
Gitsinn Ln. f Fenton t MO 63026. m 



If putt hn\.>r a pniMrm *jH/A n ri v appliatint-,, wnJ 

yoitirfUtriHNl, bi-ifA the mo etri tiitrfMen&l numhtn 
tvApptiiihrc C£itiiv s Ptipliiaf Meehanics, 224 Wrtti 
57tn Sr., New York, jVY IG019 Sorry, bur Utters 
ctifiHtri be atuturtred truhvidaaily. Problem# of 
wide r'rtfiW?if wiil be dueiMkeed in rAirt column . 



1 I ? 



PGPULAft MECHANICS* SEPTEMBER 1906 



NRI Hands-On Training With an IBM PC Compatible Plus 20 Meg Hard Disk 

GET THE KNOW-HOW 
TO SERVICE EVERY 
COMPUTER ON THIS PAGE 




Learn Hoe Basics the NRI 



Any Brand of Computer 

The Department of Labor 
ranks computer service high 
on its list of top growth Fields , 
with accelerated demand 
creating more than 30,000 fwu* 
fobs within the next 10 years 

You can cash Ln on this oppor- 
tunity— either as a fulltime 
corporaie technician or 
an independent service- 
person— once you've 
beamed all the basics of 
computers the NRI way, 

NRI's practical combina- 
tion of "reason'why H 
theory and "hands-on" 
building skills starts you 
with the fundamentals 
dl elect ranks, then guides 
you through advanced elec- 
tronic circuitry and on into 
computer electronics. You also 
learn |o program in BASIC and 
machine language, the essential 
languages lor troubleshooting 
and repair. 



Total Compvter Systems 
Training, Only frtm NRI 

No computer stands alone . - .iFspait of a 
lotat system. To really terrke computer*, 
you have to understand computerdom*. 
And only NRI includes a powerful com- 
puter system as part of your training, 
centered around the new fuUy IBM com- 
patible Sanyo R80 Series computer. 

You start with the step-by-rLcp 
assembly of your Sanyo E8Q computer. 
You build and test the "intellige rif" 
keyboard, install Lhe power supply and 
5*A" floppy disk drive, and interface the 
high-resoluliDn monitor. But that’s nol all. 
Yon go on to install a powerful 20 
megabyte hard disk drive—today's most- 
wanted computer peripheral, now includ- 
ed as pan of your hand^on training to 
dratnatically increase your computer s 
data storage capacity while giving you 
lighlning-cfukk data access. With your 
computer now up and running, you're 
ready to use the valuable software that 
completes your total computer system. 



|l all adds up to confidence 
building, real-world experience 
that includes training in program- >->■ ■ 
ming h circuit design, and peripheral 
maintenance- You'll be learning about, 
working with, servicing, and trouble- 
shooting an entire computer systems 
keyboard, power supply, computer, 
monitor, floppy disk, hard disk— to en- 
sure l hiil you have all the essential skills 
you need to succeed as a professional 
computer service technician. 

Ma M ■ m atai m* lio ft ijrtff 

NRI BuiMsHIn 

This is the kind of practical, hands-on. 
experience thai makes you uniquely 
preparedp with the skills and confidence 
you need for success. You learn a! your 
own convenience in your own home. No 
das? room pressures, no night school, no 



need !o quil your present job until you're 
ready to make your move. Your training 
is hacked up by your personal NRE in- 
structor and lhe NR3 technical slafi. 
ready to answer your questions 
and help you when you 
need il. You get if all with 
NRI at-home training. 

Free lOOHtoge 
Catalog Tails More 

Send the posiagu-paid 
reply card today lor 
NRPs big, lOO-page, 
color catalog on NRI r s 
electronics Iraining, 
which gives you all 
the facts aboul 
NRI courses 
jit Mkro- 
computers. 
Robotics. 

Data Com 
municalinna, 
TV/Audlo/ 
Video Servicing, 
and other growing 
high-tech career fields 
If lhe reply card b messing, 
write 10 (he addr«A bdow. 
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SCHOOLS 

McGraw-Hill Continuing EducHtlnn Center 

Washington, DC 20016 

Well Give You Tomorrow. 
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Your Handyman HeadquArTeri* 

K#ji « 7 a &S4 

ORDER TOLL FREE 

1 -800 533-5545 m*i rt.no 



The Handyman's 
Headquarters 

Smim Good T ten » 3d *t 



AUTOMOBILES 



T>* Hdd TougH Tirps 

Cylinder H e**V *o*' 1 cofy lam. 

^ m i \ m ti ip iKi/iffttti Mt mi i wi k A 
■Dosed fwi c«nw 
CJilUnee 

*«n *VW*24 





2 'Stag* 
Hydraulic Pump 
11 GPM 

k'lrirt ’>' Lijfti 

ten ifttia 

**$&L99 





16 Ton Lop SpliHer 

5 HP mtpoc 'it <jWM 2. 
jJagr nuro 34'' sfrcfct, 0" 
WWta Vitogc. List Si 100 
n-ern * If J4. 

M »699.99 



■4000 Wati Continuous Generator 
Rr*ccsl slading, 0 HP Tecum aeh mginr I'jri ci 
IOOHj COCW ^Iridmgs. Item ■ 16425. 

s*tS389 99 

Fmam Brand Gai Eopnes 

Largml sAJoclicci 1 ThOuSuridi 01 
WQiMto m qfefigk 5* ■ £3 HR 
hadmutel a vertical bMi 

a hp s>i» $132.99 
e HP Sa#* $184.99 
to HP 6flte $214,99 

Monster Haul 

! 2 lb. Lumber Jack tog npJillnr maul A1 no? I nnnnM* 
Splits inosl logs vwiih one slrtAe Usl 52035 
Hem #11311 

Sid $16.99 Shn^g I I*id*g id Khnu 

5*«d fgi jpjgr 



DtUOunl 
TocMv Peril 1 
Equipment 
CelMdg 1 

Save 
20 to 
50% on; 

■ Power Toote 

■ Hand Tools 
m Gas Engines 

■ Generators 

■ Hydraulic 
Parts 

■ Waders 




■ Log Spaders 
end Equipment 

■ Air Compressors 
and Air Tools 

■ Trailers and 
Trailer Parts 

■ AND MORE!!! 



Send fa* you r FREE HB PaQe Disro^im 
fflOtt. Paris df-MJ Equ^wneni Caiatop^ 

Name 



Address 

City 



Stale . 



, Zip . 
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Firsthand Drive Rteport 

Pontiac STE AWD 

BY TON Y SWAN, Automotive Editor 



■f&r. 



A T FI RST GLANCE, GM*s 
first venture into the realm of 
full-time 4-wheel-drive pas- 
senger cars seems curious. Why make 
the massive investment entailed in a 
Jwd option for a vehicle that's slated 
for a 1988 production run of about 
£000 units? 

In an organisation that makes a re- 
ligion of economies of scale, a 2000-car 
run is an anomaly. 

But that's only the first-glance as- 
sessment. A second glance — along 
with a few questions in the right quar- 
ters — reveals that the new Pontiac 
6000 All- Wheel Drive STE is actually 
a sort of production mule for h 4wd 
system that’s going to see wide appli- 
cation in a number of G M 
car lines. 

The system itself is 
a tidy job that . ■ 

use of existing re- 
sources. The new' 
rear end, which is 
decidedly more ad- 
vanced Ihan the fa- 
miliar beam axle, 
employs a modi- 
fied Chevy S- 10 
pickup front axle. 

The design team retained the 
STE’s standard THM 125 automatic 
transaxle, but butted up a new trans- 
fer ease in place of the regular front- 
drive differential. 

The revised power deli very system 
also uses equal -length halfshafts, the 

traditional cure for torque steer. 
There are two planetary gear dif- 
ferentials crammed into the transfer 
case, one for the front axle and one, 
with a vacuum-actuated lock, for the 
center different ial. 

The rear differential is a straight- 
forward ring-and-pinioh arrange- 
ment, although the front-axle final 

drive ratio is 2.H4:1 while the rear is 
3 p 42:I. The disparity is corrected 






Rear-drive iS 

unit employs 

rlng-artt^-pfnlort from 5- 10 PJaxer 4wd 
front axle. Independent -suip^m^on 
components are unique. 



through intermediate gear sets. 
Torque split front -to -rear is 59/41. 
Stirring all these gears and extra 
weight around called for more muscle, 
and Pontiac responded by creating a 
long-stroke 3. 1-liter version of GM’s 
corporate 2. 8- 1 iter V6, Another ele- 
ment of the STE All-Wheel Drive 
(AWD) powerteam that’s going to see 
wide application, the 3. 1 makes 138 hp 
at 3600 rpm and 183 lb. -ft, of torque at 
4800, versus 125 hp and 160 lb. -ft. for 
the regular STE. 

The extra muscle is clearly needed, 
and there’s no danger of it being too 
much. At 3367 pounds, the STE AWD 
is 296 pounds heavier than the 2wd 
STE, and acceleration is far from 
nose-flattening. 

However, acceleration isn’t what 
this car is all about. To 
sample what it is about, 

. we spent a couple of 
^ days last winter 

sloshing around 
on snow-covered 
highways near 
Mount Rainier 
in Washington 
state — 4- wheel- 
drive country 
made to order. 
And we emerged impressed. Al- 
though the 4wd STE will exhibit mul- 
ish undereteer when it’s pushed hard 
in sloppy going, it’s tidier than the 
front-drive version. More important, 
big mistakes are hard to make. 

This impression also extends to 
dry -pavement performance, although 
this requires substantially higher 
speeds. Don't confuse 4- wheel drive 
with increased adhesion— that's not 
the benefit. 

Rut in terms of balanced power de- 
livery and improved weight distribu- 
tion, the 4wd STE does its job double 

in spades— all fora mere $12,000. 

Now when do you suppose we’ll see 
the turbo version? PM 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how... 
...send NOW for your 




free Lifetime Security Fact Kit 



Your FREE Lifetime Security Fact Kit tells you 
how to make 518.1)0 to SJO.OO an hour in your own 
Foley Belsaw Full Service Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 

— be your awn BOSS! 

— work full lime or pari lime, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 9QC ol every 
dollar you lake in is clear cash profit. 

And it is so easy to learn Fotey-ReLsaw gives you 
ail the facts and instructions. No previous experience 
or special training is necessary. All you need is the de- 
sire and amhition to tie your own boss. Foley- lid saw 
tells you everything you need to know to he 
successful. 

There’s plenty of business where you Jive to keep 
you busy. 1 1 doesn’t matter whether you live in a big 
city, small town or a small farm community. 

You ‘It quickly be able to develop the skills necessary 
to earn a steady income. You’ll be able to sharpen all 
types of saws, garden and shop toots for home, farm 
and industry. 

Profits from your Foley- Belsaw Full-Service 
Sharpening Business can provide. . . 

. . . CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips 

. . . CASH for the things you've always wanted! 

And you'll be able to set your own hours and not 



have to worn about layoffs and strikes. There arc no 
franchise fees. Best of ail — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of Brookville. Ohio, 
who told us; 

, the first year I grossed S21 . 000.00 " 

Or James B, Jones, of Albuquerque, NM who reported; 



"This past summer my safes and service amounted 
to almost $6,000.00 a month . " 



But you’ve got to get the FACTS before you can 

get started, So WRITE NOW tor your FREF. Lifetime 

Security Fact Kil It’s yours to keep with NO 

OBLIGATION. The Fa ley-Belsaw Company 
6901 Equitable Rd_, DopL 2 Q 715 
Kansas City, Mo. £4120 
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“ YES, a wan| IQ know mor^ Please rush 
my FREE Lifetime Sstunly F^d Kit. 
No obligation 
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rection as the fronts (but just a couple 
of degrees) at speeds above 22 mph. 
This supposedly enhances high-speed 
handling by making the back end of 
the car steer immediately , rather 
than after the front wheels have made 
the car yaw into the turn. At lower 
speeds, they steer in the opposite di- 
rection to reduce the turning rad ius . 

Does it work? Well, the 626 does 
have excellent high-speed road man- 
ners, and the 12-valve turbo motor 
encourages the kind of rapid pace that 
places a premium on that sort of be- 
havior, Even with the auto trans man- 
dated by the 4ws option, here's one 
innocuous little box that will thor- 
oughly embarrass big American iron 
out on the interstate. 

Steering the rear wheels in the op- 
posite direction makes the back end of 
the car go left before it goes right 
— into an adjacent wall if you're too 
close. Gur 626 has acquired several 
scrapes from Manhattan's inescap- 
able valet parking, where the atten- 
dants haven’t heard about 4wsyet. 

We've put almost 6000 miles on our 
626 already. Mileage has varied from 
1 7 mpgin heavy urban traffic, to 25 on 
long trips with the cruise control set. 

The car was delivered to us in J ack- 
sonvilie, Florida, and it had a subtle 
but persistent pull to the left, most 
annoying on a long drive. Repeated 
trips to Mazda's 4ws alignment wiz- 
ard ultimately resulted in the front 
tires being replaced, which cured the 
problem. 

Our only mechanical trouble came 
late one night, as a cloud of steam fol- 
lowed me into the driveway. The cold 
light of daw n revealed that a small 
water line had worked itself loose, 
with one of those permanently 
crimped hose clamps dangling from a 
fitting on the back of the intake tnani- 

Jliptl Jujflctrf Jjffl) 



Long-Term Test 

MAZDA 626 
TURBO 4ws 

Steering by committee. 

BUICK 

REGAL 

CUSTOM 

Only the name 
is the same. 



FORD 

FESTI VA LX 

A new breed of urbocar. 



O UR LONG-TERM test fleet 
has grown by three in the 
past few' months with the ar- 
rival of a 4-w r heel-steering Mazda 626 
Turbo, Buick Regal and Ford Fes- 
tiva. All three have now accumulated 
sufficient mileage for their initial in- 
progress reports. 

Mazda 626 4ws 

PicLure this— you sit down in the car 
and close the door. You twist the key 
and the engine springs into life. Im- 
mediately, the passive seatbelt 
mount whirs from the corner of the 
windscreen and over behind your 
shoulder. 

At the same time , the antenna auto- 
matically slides out of the driver-side 
A -pillar". In about 2 seconds, the hy- 
draulic system gets up to pressure, 
and the rear wheels steer themselves 
away from the curb, rocking the car 
slightly. 

It's a busy little beast, alright, as it 
rouses itself al most without hu man i in- 
tervention. We call it Robocar, 

The 4- wheel -steering system, with 
its microprocessor and speed sensor, 
steers the rear wheels in the same di- 



Marda 626 Turbo with steering | top] bqukk and handy tor parking, Qur Snick Regal 

(above] twu had several mirror problems, but rates positive with driven. 
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Compare this offer with any other book club for 

Price * Quality • Benefits • Selection! 

An absolutely no-risk guarantee. 
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Select 5 Books 
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(values to $ 1 2 1 ,70) 
and get it Free Gift! 
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Membership Benefits * Big Saungt. in aMiinjn la mis iflirmjuciofy 

oHflf, yea keep saving iufil&mmNy w«lh members* prices off up la M *11 ail the 
publishers' prates ■ Bonus Beaks. Sorting i-rnmeaielely , you Will tjp. eligible fo' 
OU t Banut Boo*! Plan. wilh savings of up la 60%i off publishers prates * Club 
N#wb Bu Melina 14 limes per year you Mill receive me Book Club New.. c-esc?ib- 
■ ng alt Ific current selections— fnaun-s. alternates, entras— plus bonus otters and 
special sales, «i1h hundreds of Idles tp choose from * Automatic Order, if you 
we.n1 the Me>n Sel&iriiOn. do nothEng and *f will be senl Id you automatically. If 
you p-reler arctfiner ^election, pf no book at an, Simply lodie&ie yOur Choice m Iho 
reply lorm provided As a member, jflu agree to purchase ai least 3 books within 
sbe Asset 2 years and may iBsiqn at 4 ny lime ihflreaft&f ■ Irene lid Nd-RlSk 
Guars nice. ir nol satisiiecf wdft ycur book.*, relu*n them wiiHim 10 days wiihaoi 
Obligation 1 * Exceptional Quality. All books are quality pubiisnafs edition g 
especially Heeled by e«r Editorial Boa^d 

FREE when you join! 

15 Practical Woodworking Projects 
From Percy Biandford 

r . B B . , (QS6.95 

Fascinating projects from master . .. 

cratlsmao Percy Blandtord include vBtue -f 
toys, furniture, a go-cart, and morel 
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Your home 

workshop 

can PAY-OFF 





4 -IN -1 



Earn Extra Income 
flight*! 



Power Food 
Power Tool. 



BIG... 



PUNE • MOLD • SAW • SAND 

Four power tools in one — a real 
money-maker for youf 

The Pinner ■' MotdciY S andciV Saw is a 
t'creaEilc piece of machinery II turns util 
profitable precision molding P lrim > floor- 
ing. furniture, . . itt all popular portent. 
Rips, planes, molds, sands separately . 
or in combination. Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
caipcntcra. 

Never before has there beer a four- 
way, heavy-duty woodworker ifiat does so 
many jobs for so little cost. Saws to 
width, planes to desired thickness, and 
molds to my choice of patterns. Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple lo 
operate even beginners can use it! 
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Ford'i tiny Festtva thrlvnon diet of Manhattan if affk aid h getting 34.3 mpg. 



fold. Eimy enough for a Saturday me- 
chanic Lo fix— except it took ub 30 min- 
utes to wrestle it back together with 
a new hose damp. Crowded in there. 

Our 626 4W8 [the 4 WS package 
includes the cast-alloy wheels, auto- 
matic transmission and more) deliv- 
ered for $18,789,— Wife? Aten 

Bufck Regal Custom 

1 flew into Detroit to pick up our Re- 
gal with its $16, 125 sticker on the win- 
dow. With only 46 miles on the odo* I 
knew that it hadn't been given the of- 
ficial prep that long-term-test cars 
arc sometimes given. We prefer to do 
it that way, rather than accept a car 
that has been lovingly broken in and 
debugged by proving ground staff. 

So." I looked at the 700-mite drive 
back to Now York with some trepida- 
tion when 1 noticed that the coolant 
temp gauge didn't move off the peg as 

I headed toward Toledo, and the 
semiarid plains of central Ohio. But 
the engine ran smoothly. 1 Look out 
my Lrusty bent paper dip and used it 
to interrogate the engine computer, 
which revealed no faults. The trip was 
uneventful and the Ruick a joy to 
drive. Eater I traced the gauge prob- 
lem to a connector in the engine com- 
partment that hadn’t been installed, 

The Regal has given 22 mpg in com- 
muting, touching 25 on trips, especial- 
ly after 1500 miles of engine break-in. 

I I went back to the dealer for a broken 
hood release, and aside from a single 
mysterious, unrepeatable instance of 
flat-bat teiy syndrome, our only prob- 
lem during the first part of the get- 
acquainted period was the right-side 
remote-control mirror that wouldn’t 



adjust properly. Wc won’t count the 
nail in the tire as Buick's fault, al- 
though we did have some difficulty 
finding a replacement Goodyear 
GT+4 in the correct sisse, 

Buick's passive-restraint system is 
eminently more practical than the 
Mazda's, The lap and shoulder belts 
attach to the door — if you want to use 
the passive system, just open and 
close the door and the belts will fall 
into place naturally (if the door Hies 
open in an accident, though, you could 
be thrown out). Or, you can just un- 
buckle the belt in the center like a con- 
ventional pillar-mounted active sys- 
tem, which is our preference. 

The 3. 8- liter V6 has ad equate accel - 
oration, but the 4-speed automatic 
transmission will hunt considerably in 
traffic. I usually use the gear-sector 
position that locks out the overdrive 
anyplace but on the open road. 

The fuel gauge switches to a differ- 
ent display at the ’4-full point, U nfor- 
Lunately, the owner’s manual is 
impenetrably vague about this, as we 
have the optional digi-analog instru- 
ment panel. On the display, it looks 
like you’ve run out of gas, but we’ve 
never needed more than 10 gallons to 
Till up the 16-gallon tank, even after 
the low-fuel light has come on. 

Just as we go to press, Bill Hart- 
ford, PM’s managing editor, reports 
that the Hoick stranded him on New 
York's Brooklyn-Queens Express- 
way, quitting suddenly in traffic. 
Help should have been just a tow- 
truck ride away, but the dealer re- 
ports that replacement parts fora bad 
coil assembly should be in “real soon 
now." Stay tuned .— Mike Alien 
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Ford Festlva LX 

Unlike many of ford's recent new 
cars, the Festiva Ls neither innovative 
nor visually distinctive. Though Ford 
has managed to give it a front-end 
look that ’s consistent with the rest of 
the family, it's hard to pack a lot of 
character into a 1 40, 5- in. package. 

However, even though the Festive 
is low on Hash, it's high on function 
— particularly when that function is 
assessed in one of the world’s more 
hostile automotive environments. 
New York City sorts out a car’s soft 

f mints as though it has a blueprint, 
eaving the weak to be stripped by the 
car vultures who lurk everywhere, 
round-the-clock. 

In the four months since It joined 
our long-term test stable, our F estiva 
LX has not only measured up to the 
daily challenge of Manhattan, it 
seems to have thrived. It's quick 
enough to hold its own in the taxicab 
wars, roomy enough to accommodate 
two king-si ae adults (rear seating re- 
quires a cooperative spirit on the part 
of all hands) , small enough to make 
use of the tiniest parking remnants, 
and thrifty enough to turn in excellent 
fuel economy — 34.3 mpg over 4230 
miles, almost all of them accumulated 
in Gotham, 

Our test car, a top-of-the-line LX 
model (5-speed, AM/F Mi'ca&sette, 
doth upholstery, alloy wheels, full in- 
strumentation, remote mirrors) has 
held up well against the subdued vio- 
lence that passes for normal traffic in 
New York. Although its 12-in, wheels 
don’t really like some of the potholes 
that pepper Manhattan’s streets, and 
avenues, no squeaks or rattles have 
shown up so far. 

About the only consistent com- 
plaint turned in concerning the car 
has to do with its part-throttle re- 
sponse. Our Festiva is fed by a2-bbl. 
carburetor, and this seems to be the 
culprit in its balky behavior when Lhe 
throttle is depressed. These hitches 
and hiccups can be overcome by nail- 
ing the throttle hard, but it’s an irri- 
tating trait nonetheless, 

Ford and Korean partner Kia will 
eliminate this problem entirely when 
electronic port fuel injection — cur- 
rently limited to cars equipped with 
automatic transmissions — comes on- 
stream across the mode! line for the 
1990 model year. 

But even with this irritation, we're 
impressed — so far — with the charac- 
ter of this 1,3-liter mini from 
Korea. The quality is solid, the per- 
formance is lively, the accommoda- 
tions better than adequate, and the 

r >rice — SHiWO as equipped— marginal - 
y acceptable. This may not be the 
ultimate urbocar, but it’s a good role 
model . — Tony Swan 







ENLARGE or REDUCE 

Project Designs, Pictures 




Qr&ptv even wrltKki I 
rir»*mg iJlcnl 
cs n C-&B* unlimited 

idr-Li Mr dei- gni 
Ihftl gjn in 

u fit piOjtcr you w on, 0*1 Eiaily 

copy design?.. Iflllprmg. n-tr 
turM frorr n«w 5 papers- magi 
jinvo phnlyg *lg Junjl DiK* IT* painil nn mtimupi 

you wish la enlarge or itduce T^e*i follow in* i.ne-s &•> ine 
iuncil end 4 ig(pn\i 1 rc 4 Ny iflDHOdgces lhf ngl’inr in euc! 
propod iona to ihe desued sue dracity on you* work aur 
"ace Easy to l& ow inairucltona incfcidM iS*nd 15 9 a plui 
5 9 & 9 Jnpt*ng 30 diy mor^Y (!«<* guarayiliM) 

HQHTQN. D epl 371 . Bdi 2032. Nbw Hachtllfl, NY 1000? 




JbdiuBitjDlfl iflnH #pj|aroBi tn (f*Cl*oria up 1® 274 1^1 tof 
the me >oir wi»h> Copy unlimited id*ai Tv enU design^ 
EytivM pjWhs, -offaigfra, pwtr^ti, HW Mfes. larnfsc^Mi. 
□hgi&s, aiidias. dmvm ™ earn* *nd pflw*lr* Projecla in 
6KK.1 col m. Dub nol oftfllml. &imp*u utsifut- 

lions LlUli hoUMhgld Cuffiflfll and flO wpH bulb. So nil 
*16 ^ plu» ahlppi no 30 h3iy ™n«v foac* gyi/fcAUta. 

Norton. D*fri„OT-a>3t Sd- »11. MtW HocFtett*. H.t. IflflflZ 



Enlarge Prolect Designs 

Craft Projector is Simple! Fast! Accurate! 
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430 POLISHED PROTECTION 

Polyshield Pfcuducls introduces ihe qualify quints!- — 
five products protect anil btautily the exterior and 
sniennr ot you? ci?. bait or plane Brochure describes 
Pofysteeld 's deaners and polishes In detai l Free 



493 LOCK UP. LOCK DOWN STORAGE CHEST 

The HOPPE H an all- p urpuso dies! and baseplate 
teal cm be anchored Ip the locations ul your choice. 
Key operated ltd setups chesi contents and hides its 
internal locking system From Della. Inc Free 



SOD BRING WARMTH AND BEAUTY HOME 

Give your Borne a special warmth: beauty, and open- 
ness— PPG Industries 1 fi-page brochure describes 
how windows made with Sungute coated low-E glass 
□tier superb Thermal performance while adding a spe- 
cial warmlh and openness to your home. Free 



501 MORE LUMBER PER LOG 

Wood-Mizerlhe world's largest manufacturer of porta- 
ble bandsaw mills, now has models with hydraulic log 
handling This sale, precise and eflicient system re- 
sults in more lumber per log 44- page catalog features 
lull line. £1.00 



502 SPACE PLANNING AT YOUR FINGERTIPS 

Plan-A-Fiex^ is an inexpensive and accurate way to 
crease home plans. Each kit contains hundreds of reus- 
able peel and suck symbols pi e-d railed to exact scale, 
a ruled layout surface and an illustrated design man- 
ual Free brochure 



m CAPTURE TUI LIGHT 

An & page color brochure bom RQTDFRANK describes 
how sUm-profllo root windows, featuring low-E glass, 
lei m up to 75% more sunlight than regular root win- 
dows. ye! have an energy cdiciency exceeding tepte 
glazing Free 

505 HIGH-TECH RUST RETARDANT 

Neutra Rust 561 is a unique corrosion control system 
developed lor use on rusted teraous meial surfaces 
Dries on rusted sort aces and chemically converts 
Itiese to a protective layer Dolor booklet from New 
York Elroruk Free 

5QB ALL THE POWER YOU NEED 

Makrte's 130-page mlnhcatalog presents Iheir enure 
line ol industrial quality power tools. Includes curdless 
lools, saws, planers. Sanders, drills, routers, ham- 
mers and more. Full specs and accessories. Free 

507 ELIMINATE DIRT AND DUST 

The Budd Central Cleaning System carries din and dust 
parties to a central power unit where they' re stored in 
a cannister and microscopic dust is vented outdo cns. 
There's no heavy ecuipmeni to lug and its easy to in- 
stall Brochures and installation manual Free 

5GB FINISHING TOUCHES 

Tips On Wood Finishing 30-page brochure includes 
details on beautifying and protecting new wood, plus 
restoration techniques for did wodd Many wood pro- 
tects are outlined step-by-step, wite over 50 pholo- 
g ra phs plus color charts Ir om Minwax Co Free 

5D3 THE POWER OF SOUND 

Control your lights, electronic appliances, heating and 
cooling systems with your voice. The Mastenrcsffi Per- 
sonal Butler is a home environmental control system 
teal responds to your voice. It's also a speaker phone 
with stored numbers. Brochure explains all Free 



611 GUIDE TO CAR CARE 

A coil eel ion ol Popular Mectoucs articles from our 
Saturday Mechanic" columns and Car Care Guides 
This aulhorifative guide includes information on en- 
gine problems, the drivel ram electrically stem and 
exterior care All procedures are illustrated and clearly 
explained by experts. t52pp. £9 95 



512 AFFORDABLE SAFETY 

Schlage's Residential Catalog features high-quality, 
affordable, reliable Incksets, handiesets tee tww elec- 
tronic Key n Keyless bead bolt, and me- Keep safer lime 
ut wireless security systems. Free 



513 T0P IT OFF 

Top oh any room wite a good looking, functional Arm- 
strong trie ceihng or suspended ceiling. Choose horn a 
wide variety of patterns and features, including 
wood" grain and acoustical Color brochure (Hus- 
Hates installation systems. Free 



514 ON-LINE COMPUTER POWER 

Connect your pergonal computer to CompuServe— a 
world ol communication, informal ion, games and spe- 
cial-interest forums where over thousands with similar 
interests meet, swap ideas, sod share tree soltware 
Full-rator, 32- page brochure describes everything you 
need lb know id |om Free 



515 GOING UP? 

The Iron Shop's do-u-yourseil spiral steir kite are con- 
structed ol solid steel wite vinyl handrails , Include all 
fasteners, and are profit for easy installation 20- page 
brochure illustrates standard: kit features, optional ac- 
cessories . and various stair layouts. Si .00 



5031 95? PM INDEX 

Car test ratings Woodworking projects. Science re- 
ports. Pdputej Mflcftaftic* ‘ 1937 index of articles helps 
you locate them quickly. Whether your interest is in our 
January report on the Acura Legend, the Decamber 
feature un tee Titanic or something in between, our in- 
dex is a rate ranee you shouldn't be without $2 95 



SIP GET WIRED 

On- Wall wiring brings electrical power where needed 
withou t breaking through walls or colli ngs Color pam- 
phlet gives basic Information en insisting outlets, 
Switches and fixtures from The Wlremold Company. 
Free 



51G AERO TTCH TEES 

Blackbird Aerospace Shins pre&enis detailed high- 
technology illustrations of the most exobc and ad- 
vanced aircraft screen painted on |hg front and back ol 
a lee-sfnrt Brochure shows 21 designs ED choose 
from Free 
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Troubleshooting 

ELECTRICAL 

SYSTEMS 

BY MORI SCHULTZ, Contributing Editor 
FM Illustrations by Fred Wolff 




Chailng electrkity around a tarj wiring 
lyjltm require* onfy a few specialized 
Tools, TwH need # voftmeler and a ten 
light the furvrlorti at wftkft are 
combined In the Instrument shown. 



E lectricity isn’t reaiiy 

much more mysterious than 
mechanical things. Unfortu- 
nately, you can 1 ! see the electrons 
flowing in the same way you can look 
at some mechanical systems. 

An electrical circuit's state of 
health is inferred from diagnostic in- 
strument^ and to perform the diag- 
nosis you have to be able to read a 
schematic diagram, 

BjsIc terms 

The amount of electricity that flows 
through a conductor or circuit Ut mea- 



sured in amperes or amps. The force 
pushing it through i* measured in 
volts. In an automobile, voltage is 
supplied by the battery and alterna- 
tor. Voltage is needed lo overcome 
the resistance of a circuit — the resis- 
tance the various conductors exert on 
the flow of free electrons. Resistance 
is measured in ohms, 

Legaleie 

This brings us to the basic law of elec- 
tric circuits: Ohm's Law. It says that 
if a force of 1 volt is required to push 1 
ampere of current through a circuit. 



the circuit resistance is 1 ohm. An un- 
derstanding of this relationship be- 
tween resistance (ohms), force (volts) 
and current flow (amps) is central to 
any troubleshooting. 

Laws are useful only in the way 
they're applied, so \eVs spenfl a min- 
ute demonstrating how Ohm's Law is 
used in troubleshooting. Basically, 
it's a way of determining the third 
property of an electrical measure- 
ment when you know the other two. If 
you know how many amps are flowing 
and what the resistance is in ohms, 
you find volte by multiplying the amps 
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time!* the ohms: Volts = amps x 
ohms* If you know how many volts 
and at what amperage, you can deter- 
mine resistance: Ohms = volts * am- 
peres, For example, a rear-window 
defroster that draws 10 amps from a 
12-volt supply would have a resis- 
tance of 12 / 10 or 1 .2 ohms. If you know 
the resistance and the voltage, you 
can find amperage: Amperes = volts 
+ ohms. 

If you think about these relation- 
ships, you’ll see that they can help you 
determine why something doesn't 
work. For example, if voltage at the 
battery' is adeq oate to run a particular 
device, but at the accessory itself 
voltage is inadequate, the resistance 
in the circuit between the device and 
source must be too high. 

In other words, the voltage drop is 
excessive. You can measure voltage 
drop over a part of a cireuiL by con- 
necting a voltmeter across that part of 
the circuit. Then, if you know the am- 
perage, you can calculate the resis- 
tance. 

On the other hand, if you measure 
resistance and amperage, you can cal- 
culate the voltage drop. 



Circuits 

Applying the conventional theory of 
electricity to automotive circuits, 
let’s say that current flows from the 
positive post of the battery through 
the various wires, switches and elec- 
trical components that constitute a 
circuit to the negative post of the bat- 
tery. Because a circuit must be com- 
plete from the battery’s positive to 
the negative post before current will 
flow, the common high-voltage com- 
ponents in an automobile electrical 
system use the conductive chassis and 
engine block as part of the circuit* 
This is called a common ground. You 
could accomplish the same thing by 
wiring every circuit back to the bat- 
tery, but you’d have twice aft many 
wires. 

The various components in the cir- 
cuit are turned on and off by the 
switches, which cut off the flow of cur- 
rent by opening or breaking the cir- 
cuit. For many accessories, the 
switch is wired in between the electri- 
cal device and the positive side of the 
battery. On other circuits the switch 
is between the component and the 
common ground— the chassis. 

But it's not quite that simple: Not 
every circuit follows a single straight 
path from positive to negative. Those 
that do are called series circuits. Elec- 
trical devices in a series circuit must 
all be switched on and working or the 
other devices in Lhe circuit won’t 
work. And, because there is only one 
current path, amperage is the same 
anywhere in the circuit. Voltage at 
any point in the circuit is dependent 
on the resistance between that point 
and the source. 

A circuit that provides more than 




one path for current is called a parallel 
circuit* 

Because a parallel circuit provides 
more than one conductor, the total re- 
sistance is less than the resistance 
within a single branch of the circuit. 

If you have to determine amperage 
in a branch (or shunt) of a parallel cir- 
cuit, you have to consider that branch 
as though it were a eerie* circuit, 
since different amounts of current 
flow in each branch. But because volt- 
age is equal at each branch junction, 
the source voltage can be divided by 
the resistance within a branch if you 
have to determine amperage through 
the branch. 

Many automobile circuits are ser- 
iea/parallel circuit*, a type that wires 
some loads in series an cl others in par- 
allel. Some automobile lighting cir- 
cuits — headlight and taillight, for 
example — are of this type. The switch 
is wired in series with the betteiy and 
each lamp. But the lamps are wired in 
parallel so that the others will contin- 
ue to provide illumination if one 
should fail. 

Almost all circuits are fused, either 
at the fuse box or by means of a fusible 
link in the wiring. The fuse is there to 
break the circuit should a short occur, 
overloading the wires and causing a 
heat buildup that could lead to a fire. 
The fuse will melt before this heat 
buildup occurs, breaking the circuit 
and shu tting off the flu w of current . 

Troubleshooter tools 

You'll need a few r special tools to trou- 
bleshoot electrical circuits. Most ba- 
sic is a test lamp — a 12- volt bulb with 
two leads that can be connected be- 
tween common ground and any point 
in the positive side of the circuit to see 
if voltage is available. You'll also need 
a multipurpose electrical test instru- 
ment. Our favorite tool of this type is 
an analog meter that has different 
switch position* for ohms x 1, 10, 100 
and 1000; volts in a 20- volt scale; a dis- 
tributor pickup output test range and 
1-and 10-amp current scales. 

Another nice tool is a voltage check- 
ing device that is used like a test light 
but provides an approximate voltage 
readout, shown in our lead illustra- 
tion* You should also have a multipur- 
pose wire stripper/terminal crimper 
tool (Fig. 1). For wiring repair, you’ll 
need a soldering gun, resin-core sol- 
der and electrician’s tape or heat- 
shrink tubing. An assortment of 
terminal ends is also necessary. 

The most important tool is the wir- 
ing diagram for the circuit you wish to 
test. These are found in moat service 
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X Schematic diagrams use symbols to represent electrical components- Symbol usually, but not always, resembles component physically. 



manuals. In some service manuals, 
you’ll find a big foldout diagram for 
the entire electrical circuit in the back 
of the book. In most books, these are 
augmented by more detailed and easy 
to understand diagrams for individual 
systems, such as the windshield wiper 
or headlamp circuits (Fig, 2). 

All wiring diagrams use symbols to 
represent different components and 
connections within a circuit. Some of 
the more common symbols are shown 
in Fig. 3. 

Troubleshooting strategies 

Armed with your wiring diagrams 
and your test equipment, you’re 
ready to track down the source of an 
electrical failure. The first step is to 
logically analyze the failure. Is there 
more than one accessory that isn't 
working? Did smoke or the unmistak- 
able odor of an electrical fire precede 
the condition? 

Now dig out that circuit diagram. If 
it’s a full-car diagram, components 
and the wiring will probably be ar- 
ranged in a manner that corresponds 
to the physical layout of the car, from 
front to rear. 

Study the system diagram and look 
for possible causes. For example, the 
very common problem of a fuse that 
bums out repeatedly might be caused 
by a short in any of the circuits that 
share that. fuse. 

By carefully examining the dia- 
gram, you can determine exactly 
which circuits and components are 
wired into that fuse. 

No voltage 

Another common problem is simply a 
component or components that won’t 
work. If more than one is inoperative, 
you should begin troubleshooting at 
the beginning of the circuit that these 
parts share — the point where the cir- 

I cuit is supplied with power. If only a 
single part is out. you should start 
troubleshooting at the part. 




In this case, the obvious strategy is 
to test for voltage supply. In the case 
of a single component, you would first 
test for voltage at the point w'hcre the 
circuit connects to the part. To do 
this, simply attach the positive lead of 
your voltmeter or test light to the ter- 
minal where power is supplied and at- 
tach the negative lead to common 
ground. In the lead illustration, a 
technician is using a test light that 
provides a voltage indication. 

If you find that voltage is available, 
then you know that the part has failed 
and that the circuit is okay. On the 
other hand, if voltage is not available, 
start working back through the cir- 
cuit toward the point of power supply 
(as shown by meter lead positions 1 , 2 
and 3 in Fig. 4), The part may be 
joined to aswdtch by a w r ire. Check for 
voltage at the point where the wire 
connects to the switch. If it’s available 
there— but wasn’t reaching the 
part — -then you know the wire is de- 
fective and is breaking the circuit. 

I f voltage isn’t available at the side of 
the switch that’s wired to the compo- 
nent, check to see if it’s available on 
the other side of the switch. If it is, 
then you know- that the switch is de- 
fective. If voltage is not available on 
the input side of the switch, 
trace the wire that joins 
the switch to its power 
supply. You'll proba- 
bly need the circuit 
diagram for this, as 
the wire may disap- 
pear into a loom. (A 
loom is a group of 
wires wrapped with 
tape or sleeved in 

E lastic, ) But by com- 
ining the informa- 
tion in the diagram 
with the color coding 
of the wire, you 
should be able to find 
its other end. If volt- 
age U available at the 



other end of the wire, then you know 
that it’s defective. If it's not, continue 
checking back through the circuit to- 
ward the battery . 

Insufficient voltage 

If the voltage is present at a particu- 
lar component, but is lower than the 
amount needed, then high resistance 
in the circuit is causing a voltage drop. 
The high resistance that causes volt- 
age drop is usually the result of corro- 
sion, a damaged ware, a bad part ora 
loose connection. You can locate the 
point of high resistance with your 
voltmeteriohmineter. If the voltage 
drop across one terminal is much 
higher than across a simitar terminal, 
then you can surmise that either cor- 
rosion or a bad connection is causing 



VOLTMETER 



GROUND — 



4 Check ptagreilwty closer to power supply |l. to r„ above J. 
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high resistance. In general, voltage 
drop across a wire, connection or 
switch should not exceed 1 volt. Your 
service manual provides specific volt- 
age-drop figures lor some circuits. 

To measure voltage drop across 
part of a circuit, connect the positive 
lead of your voltmeter on the side of 
the circuit section closest to the bat- 
tery positive term inal an d con neet th e 
negative lead on the side of the circuit 
section that is nearest to ground (Fig. 
5). The voltmeter will then show the 
voltage drop across the part. A good 
switch or connection should show vir- 
tually no voltage drop. 

Help tram your maker 

When troubleshooting more compli- 
cated circuits, such as a/e controls or 
even windshield wipers, be sure to 
check your sendee manual for hints. 
If the job goes) beyond what most 
technicians can figure out baaed on 
common sense and a knowledge of 
electricity, the book will probably 
provide some help. 

To cite one example, our 1985 
Chevette manual includes a section in 
the back that discusses the trouble- 
shooting of various systems in detail. 
The directions are accompanied by a 
circuit diagram. A subheading "Trou- 
bleshooting Hints" provides specific 
strategies. For example, on the wind- 
shield wiper page, the Chevette man- 
ual tells you that if the wipers operate 
only in the low-speed position, check 
for an open circuit in the gray wire, ir 
the wire is okay, you're to check the 
WIPER-WASHER switch. Similar in- 




S Die voltmeter to meter atreu luipect 
(EMfipanent far voltage drop, not to gmnl 




• Soldering wire spllcei n the only fool 
proof way » prevent ewTtMlon. 



struct ions tell you what to do if the 
wipers won't go on, if they operate at 
high speed only, if they won’t shut off, 
if they won't park at the base of the 
windshield, and if the washer pump 
doesn't run. The wiring diagram 
shown in Fig, 2 is for the 1935 Chev- 
ette windshield -wiper circuit. 

Simple repair techniques 

Once you've pinpointed the source of 
an electrical problem, you may have 
to make some basic repairs other than 
simple replacement of parts. In most 
eases, these involve splicing in a new 
section of wire, attaching a terminal 
or insulating a wire . 

Insulating a wire that is shorting to 
ground but is otherwise undamaged is 
the easiest of these three. Y ou simply 
wrap it tightly and completely in elec- 
trician's tape. But there's a neater, 
more professional way to accomplish 
the same thing; heat-shrink tubing, 
available at most auto parts stores. 
You simply slide the tubing over the 
wire, position it at the point where in- 
sulation is needed, and heat it with a 
match. The tubing will shrink tightly 
around the wire, providing a nice, 
permanent repair. 

When replacing a wire or section of 
wire, use a same-size piece of wire as 
the original, or a bit larger. 

The splicing of wires is a job that 
must be done right. Don't simply 
twist the two ends together and wrap 
with tape. This incomplete connection 
call cause a buildup of resistance and 
loss of voltage. 

To property splice the multi strand 
wire used in most automotive circuits, 
sLrip an inch of insulation from each 
w ire end. Check the stripped wire for 
nicks or other damage and restrip if 
necessary- If you’re going to use heat- 
shrink tubing to insulate the finished 
splice, slip a piece over one of the wire 
ends. Then braid the bare wire 
strands together and twist the wire 
tight. Position Lhe broad Up of your 
hot soldering gun on the wire strands 
and touch the resin core solder to the 



top of the bare strands — not to the 
soldering iron (Fig. 61. When the wire 
is hot enough to melt the solder, it will 
flow into the strands. Apply just 
enough to fill the area between the 
strands, don't pile it on. Insulate the 
spliced area completely with electri- 
cian's tape or heat-shrink tubing. Re- 
member that a splice must be at least 
1 Vi in. away from any other splice, 
harness branch or terminal. 

If a simple blade or eyelet wire ter- 
minal must be replaced, make sure 
the new one is of the correct size for 
the wire gauge. Most terminals are 
designed to fit a narrow range of 
sizes. Strip only enough insulation 
from the wire to fit into the terminal 
sleeve. Insert the wire and use a 
crimping tool to squeeze the sleeve 
[Fig. 7 ). There are t wo types of crimp- 
ing tools. One type is for insulated ter- 
minals. the other is for non-insulated. 
Our multipurpose wire stripper tool 
includes both. 




V Imull rww con n ect on onto wires with 
the correctly sized dies on your crimper. 

GM aluminum wiring 

To apply terminals or splice the alumi- 
num cable used in the front-body wir- 
ing harness of most late-model GM 
cars, purchase the special repair kit 
available from your GM dealer parts 
department (Chevrolet part number 
1684873-GR.2.530- Kit- Alum- Wire 
Terminal Repair). 

This kit contains special metal 
sleeves for splicing, a tube of petro- 
leum jelly, 14-gauge leads with 
terminals and 16-gauge leads with 
terminals. Splices are accomplished 
by crimping the sleeve-type connec- 
tor to each end of the wire with 10-in. 
slip-joint pliers. Don't attempt to sol- 
der this wire. After joining the wire 
ends, the splice (and, if applicable, the 
terminal’s crimp area) must be coated 
with the petroleum jelly. Electri- 
cian’s tape should then be applied 
over the splice clip and petroleum jel- 
ly. The terminal crimp is insulated by 
its connector body. VW 
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tours to K||p! «♦ sikebbi 

PM Rat alt about Ml SaM lor FMC Facta TOO Art 
Jml fill in and mail Cmipun beiow (or QifCU 
vrnd pDiUirdl Id m Ifivt full mfbrTnuEMm tttfOtf 

and detail* In rriurn mail IH) fTTOtlAY? CQUPQiVf 



POLEV-BELSAW INSTITUTE 

-i Equrfatfe M a D*pi n*79 



Kurnids Cl 



RUSH COUPON TODAY 

FOR THIS FACT- FILL ED 



HUTOELSW INSTITUTE /gmrai i 

SSiSSft^lT ,MT * 

VIS, pie a, 5 f sffkl mu ihe FREE opakitf mu 
Gives kin delink aoaut vlartini] my mn dusinHS in 
Lwksrmthjm. n unde^tjnd ihm is m oblHjdiidn 

d-^d Hurt rtd salesman will call 



Hand FairbmlHrr—D*r*\ Lttkimiik Sftvlti 
Wmasuin 53109 



,L I opened my o*ti fcm*int« ( tpwc 
time, seven mem Lh >> after I cnrdlrd And 
made a profit of S 329 For the firsl week ." 
if. Cdf&iWiJ 



Ttl 5 now you gumMiy 
train m m vc r jr o«n Cwss 
In i prgrtinb* SjWfUm* 
d i Fu-il ict bunrieu nr 
ftmrown PtUf r.nnpic!t 
Et-flidi an Dur 34M)lV 

NO DISK Trill DllerT 



"No more liord, runly work for me. 
Nu+ I hav* my 4 mn buiinesii and wiih 
tuutflly my cflurl I ;lVlt mfc aiLrund 150 

i day. Thank* fur my new it«rt m life 
5m Itd/hf Prichard. Alabama 



YOU Can Oo It Too! 



Kiindreds of Fcley-Helsaw trained men 
have succeeded in this Fascinating 
and highly profitable held . . . 



Aj'iniL 




TmEH! 
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SHOP TECHNIQUES 



Combination 
Square Know-How 

TEXT AND PHOTOS BY ROSA RIO CA POT QS TO, Contributing Editor 




O TOOLBOX ur 
workshop i& complete 
without ll combina- 
tion p-quart?, This requisite 
tool ifi most often used to 
mark and check square (90°) 
anti 45* angles. However, the 
versatile combination square 
can also be used as a marking 
gauge, depth gauge, level 
and straightedge rule. Most 
squares also come with a 
miniature scratch awl, ceiled 
a scriber, housed in the han- 
dle. Use the BCriber as a fine- 
line marker and to pinpoint 
exact positions* A small level 
vial f used to determine level 
(horizontal) and plumb (ver- 



A combination squirt can be used like a ny square to check the end 
of a board forsq^renew, Hold the handle agalnit board s edge. 



ticaJ) alignmtfut, is also 

housed in tile handle, 

A typical combination 



square congrats of a handle, 
ur head, a ml a l2-tn.*Long 
rU fc t'l blade* or rule. Thi L han- 



dle alideii alung the blade and 
can be locked by Lightening 
(he lotknuL, The handle has 
two working edges — 90° and 
4& D — that are used in con- 
junction with the blade. On 
most squares, the blade can 
be removed and used as a rul- 
er or straightedge. 

Another common tech- 
nique is to use t he square as a 
marking gauge. Lock the 
handle in place at the desired 
distance from the end of the 
blade. Then, slide the handle 
along the edge of the board 
white holding a sharpened 
pencil point against Lhe 
blade's end. FM 




Here' i a typical combination square. Use It as 
■ try square, miter square., marking gauge, 
depth gauge, level and straightedge rule. 



To mark 45 angles, hold The angled surface 
of the handle against the board's edge. Use 
thb method to check mite* and bevel cuts. 




M 

To mark a line parallel to The board s edge, 
slide the square down the board while hold- 
ing a sharp pencil against the blade's end. 




On meat combination squares, blade can be 
removed from handle for use as a straight- 
edge rule. Use the scriber as a scratch awl. 





Use a combination square to check for 
square Inside comers, lock the blade so that 
Its end Is flush with the edge of the handle. 




Adjustable blade allows the square to be 
used as a depth gauge. Slide blade down, 
tighten the locknut and read the blade. 
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PM EDITORIAL HOTLINES 

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and caU our editors. 



We recency installed speaal phone numbers (listed below) for aliem 
etiilors. You can use these special Hotlines to call and laik to us di- 
rectly. Nd secretaries. No intermediaries. Just us, answering our 
own special PM Hotline phone end talkmg lo you 

It's a new service from the Popular M&chuyicb Editorial Staff to 
you. the PM reader 

However, there are some rules which we ask you Iq follow in using 
the PM Hotlines 

1 . Please call only between 3pm and 5 p.m. Eastern lime, on 
Wednesdays only. This is the only Ume period the PM Hotlines will be 
wording. Our editors are manning the phones every Wednesday be- 
tween 3p.m. and 5 p.m. 

2. Please keep your calls as short as possihFa. Remember, other 
readers are trying to get through. 

3. You'll have 1o pay for the cost ol the cal I . NO collect caJIs , please 

4. Before calling, check the list of editors and their speci al editorial 



areas. Please ceil Ihe moal appropriate editor, we won't be able to 
switch you i! you don't reach Ihe correct editor 

5. II the line is busy, please try again 

6. Please don't expect our editors lo answer compter technical 
questions over the phone. Remember, we won't have lime to look up 
information in books or other reterence sources while you're on the 
phone. 

7. Remember, we have a Reader Information Bureau that is oper- 
ation al five days a week during regular business hours. Our Reader 
Service Manager is Gary Frederick, (£12) &49-3127- Please call him, 
not our editors, for information on back issues, repnnls of articles, 
subscnpfion inquiries, plans offers, etc H will save us all time. 

Other than the above guidelines, there are no rules. Call us about 
anything— what you like in Pqpiaar Mechanics, what you don't Pike, 
article suggestions, etc. In laeh we'd like you to tall and just say hello. 
We look forward to hearing from ypu.^tew Oidham 





| HOTLINE PHONE NUMBERS Ji 


HOME ft SHOP 




AUTOMOTIVE 




Steven Willson. editor- 
(building, homp rcmotfcfjngl 

■Joe Yrwlnt 

(shop design, tools.p 

Torn KJenck 

(hjirt (unmaking, design? 


(212)265*7539 

(212J265-7S70 

(212)265-7572 


Tony Swan editor 
(new^fi, rtwioFspOftsI 
Mike Allen 
(technical and design^ 
m pn SchuJti 
(care and marruenaneej 


(212|265-7526 
(21 2) 265-7536 
(2121265-7537 


ELECTRO NICS/PHOTOGIIAPHY 




BO ATlN (^OUTDOORS 






Joe Skorup i, ednai 
GENERAL 


(212I26S75VS 


Stephen Booth, editor 


(212)265*7581 


I SCIENC E/TECH NOLOG V/AEROS PACE 


Joe O ldham, eriicor ■ «n chref 


[2 r 2|265-7503 


| Tim Cole, editor 


f2T2f 265-7740 


BUR Hartford, managing editor 


|2f2f 265-75 IB 



the way by your McGraw-Hill 
instructor, whoso long-proven 
training skills and persona] 
guidance are always available to you, 
Move Up to a Responsible, 
Respected Position 
Armed with a solid background 
in bookkeeping and account- 
ing practices and the skill to 

perform these and other 
innovative procedures on a 
computer, youlf be an asset 
Lo any company. And these vary same 
skills give you the opportunity to earn 
extra income or even, start a business of 
your own! 

Send Today for a FREE Catalog 

For a complete catalog describing how 
you can prepare to succeed in today's 
revolutionized accounting world, send 
the coupon today. 

IF the coupon has been removed, 
write to us at McGraw-Hill School of 
Bookkeeping and Accounting. 3939 
Wisconsin Avenue, NW. Washington, 

D C. 20016, 



til ILxtkkrtplriu 
AIKl Attniffllfcri 




“With this machine, you have a breakthrough 
opportunity for advancement, a new career, 
or a business of your own in bookkeeping 
and accounting/’ 

Get in on the ground floor of the new 
revolution In bookkeeping and 
accounting with McGraw-Hill's 
innovative new at-home training. 

It's a fact! The increasingly widespread 
use of personal computers in bookkeej> 
ing and accounting calls for a dramatic 
new training approach. 

Now one course answers th.il call 
, . . McGraw-Hill's new course in 
Contemporary Bookkeeping and 
Accounting. 

Course Includes Computer and 
Friendly, Walk - You-Through Software 

This unique new [raining starts you out 
with the triedand-true basics of book- 
keeping and accounting. Once you've 
mastered these basics, you’re ready to 
make the leap to contemporary account- 
ing techniques— using the exclusive user* 
friendly software and the computer in- 
cluded in your course, 

Even if you've never worked with a 
computer before, you'll quickly learn how 
to get the most from this exciting new 
accounting tool. And you’re backed up all 
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MtflwM Sctml nf 
&OOkkt*|iJiiri and ArcDcmtbi^ 

McGriwqHiU Ctmiiiming 
EthlCMJtifl Cctfler 

WncotHie Ayctuk, NW 
W«tan iBfMk. D.C. mib 

YES! Reut nit Ukr FREE oitnfen Lfescjitakg 
McGraw*Hilfa inncwstivi new tppruch In boofc- 
ItMpmg And fificcrtiHtlrifl tmkltaa. 
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City /Stale /ftp 
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CABLE TV 

DESCRAMBLERS 



SCIENTIFIC 
ATLANTA.. fl«(M 
JERROLP” 1 , 11 1 MM 

Call for 
your free 
catalog 
today! 

Tedvnicaias&fitianw 

or Free catalog call 

Orders call toll fra* 



ZEMTH-. naun 

OAK ttlM 

HAHLFN_. HOHB 




(402) 554-0417 
MM0-624*1I50 



M.O ELECTRONICS 

115 NEW YORK MALL STEJM33M 

OMAHA, NE. $Sl1d 



M.C, 

VISA 

C.Q.D 




Make s 25 to s 100 per hour 



witr 

Yrt ta rnJIy yntfriili T P nilkmc 
wd Ungfu ceJmlLl Bat* 

A MiM Uuliun:. Dul’^i: ire 
FWF- mfliiey rrjUfj £ 

Ull mirlplp r&m*nfrfru. p 

*fr P w p *t+ pf-jf^E dflHQie$ait 

tne P K lisr msv io man 
pH* HxiJM-M.ml jnO 
rTnUPlViP 1 

Ueim^J ^LE MCQlH 
UUlIH] and -del tHWV AT 
sci id to J 5Nirei K*! S-Ty 

SJ9 * prjs H H VH»r£ 

I'L nudtnfe «3 n R7 Ian 

Ptwwr, |»1j| R4-im 



START YOUR OWN SHOP 




Cmpkt* PHfl CHH» , cmrhmni- 
Itn, pm ptwln-i ind di*ar*fai Ev- 
irvlhlai iei ml l* Inns . . 

whit* LB fit «rtHH«*il ncilirUbl ■ 
hvv fcg iitn whllajiiu lure. «U 
F*d, 1M.» iUfi|, ¥15* BkBif. Writ* 
IfrrdlUIFl. (Ml MtH) 



PETER tmstir PUBUCATiOKS 
115 HUsrblrth Eras, SE, 
CalQiry. Canada T2C DBS 



TILE PHONE LISTENING DEVICE 



■9CPP ifflWN u w ti pih p ywn rr-ti w 

' "n u,-w ' “*■ Boo 

I S41HI hK I +*5 

MKttt wfUii plWa rt iwpdiM hntfflbtifll * m - 
v>tn P (PwiPf' 3«wi rmpflipr *Nn 
W« lev- aft £#M n Puif up 



* 19.95 



tP.cn m fc- J— 1 J> 
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Sucwr Pw#rlufc 
FM TRANSMITTER 



mllidr^jiylir r*1g -Lny ‘r 

la id a flV uhi | p« 4 «i ‘ 

I pi twwm mrSfwmw 

4 «±q* tf » IP y V Epp 
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LOW ■ COIT ASSEMBLY fC...«. nr* p-^.plm 
~ » *ne» i+H *»* iKf *** ■ II l i d 

— Hi Iff lljur. |M, *j- 

\ rp| Hillcupifr 

Nfim \ ' Exptiimenitrs 

J Pk. 1 wmw iiolps* 



*.0, &□■ W VSl 

li^rwnnd. till 

CrHir canf afrtiT 'nr I-1Q-. 



SAVE 25-85% 

Diaphragm Compressor 

ITEM 4-91$ 

\V) $ 32.99 

Jmi1u4h tJtffp <mf hpwllipf. 

* Gneal for tlfbfUffm, aquarluin aeration, 
other small compressed air operations. Max. 
30 PSI, W CFIMT Porte V* ,h NPT Operates 
on 1 15 VAC power. W amp. Re-moved irom 
service, Sira BYT* 7" *5". 

CALL 000 - 228-3407 
Burden ’* Suiplua Center 

Jffli Wat XT-P.0. ftm .Ea)Wf * Urn*, /€ &%!■&* 

Aafc For Free Cotafogl 



How To Buy 
Seized Autos 
Dirt Cheap 

Laic -mod el Luxury Autoi, Yichia, Bomit. 
Airplanes, V*ni p TrudLs, Fuinilutc t 
Stereos, TV h s s Expensive JGfrelry, much, 
much more seized in Gov't Drug Raid* 
and Surpluir Buy for own use or resell at 

BIG PR OFITS * Sales no'iv being held in 
your area md i round LLS.A. For infor- 
mation phqne 1-216-453-3000, Ext. 
A9354 Cjfll PSA FA 1 21 




EASV-T1D- CLEAN 

POLYSlAI miKER 



POLY lUfl 



L-tF h.b*4B 




BASEMENT T 

FLUSHES IIP ToSrwir 

Mo DJ|gifig blp Fieort 
IfISlill II IftMiraetf - AflfWliifi 
Wrha McPhBfifln R Inc.. Do pi . It 
Boi 111 33 Tampa, Flwldi 





SATELLITE 

TV Save 

*1^739-5231 
SKY VISION IMC-* 

ro-ti OXLEOf V*A v 
L E Hti-uS PILLS, un ‘/li-jr 



INSTALL OR UPDATE YOURSELF 




Largesi S«l»djci!n 

KAnrwofa.tr c^i 



14#fl UifliQr fra. r 1 j.ines viin Dnid 



puc Stmt 
FWU 



k 
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BUILD YOUR OWN 
ROCKET MOTORS! 

* 411 POUNDS tHRUST 1 
‘ FIFTY CENTS EMffl 

* BUILD A DdZEN IN AN EVENING! 



# 1 * W wm tiHg tmm Vtmtfm i 

Mmias uwu f h PrtK «h m TSu tiw 

■Ml mmiLt tm W4i ymi M nri h <mw 

sand 12.00 la 

™ rHE TEJJILITF EOHPDHA1 IGlC 
llHlNilthlnf 5! MDnWVillif.Uir. USMII4 




BUY DIRECT 

FREE Wholeiait CabiiQg 

Custom Cue* And Cnse-s 

CORNHU3KER 

BIUJARQ SUPPLY 

1$1 9 "O" SlreaC 
Dept. 3 

Uncoln, NE SS50& 

1 -800-027 ^BB8 S 




© PROPANE GIU&E 

^ KNOW WHEW YOU'RE LOW 

S-OLIO0PA5S 
^rtB £i l fi « E hiuqfl A farriing t 

BBQ MATE 

aaw E. KmtlM SL Srrl mm. w 930ffi 

; LIFETIME WARANTH 




Al Last a Mw Amulng/r S/infflf 

OAi TUmiHE 

JET ENGINE 

• Ulltf frnim ii» to »lM1l. 

L*ri«ih n p , mm, art. i> im, 

firdTl OUdlElp*- *r Kmrm- 

' 1 icrnamlnf Stuwi" ^ I 20 H.P. t4«l prtJwt fm 
mtiqu. h*hayFpt*, •Ima.mlm: deidrFt I He 

■ I •Hi tIUUI. MAba «H r m«iB I cutting l.th* w-Bh »l|Ml%fl 

Par WH *n i»ii ™cI»ib 

*Hr. Pall itU M99fliaiV Mwatw inqi wl til crltlnl 4>i 
*111 aP whrillk in J **#*■■■ Frl^* KID. DO H(l 1 

t AV0T JCIEHTIFIC ..HT^.oSfcl 



r an H.P. 14^1 mtetem 
$eimrrt\nw; mh+ ~ ‘ 



JF 
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WIN 

THE DRIVING 
EXPERIENCE 
OF YOUR 
LIFE 



The POPULAR MECHANICS 
andPUROLA TOR 
Racing School Sweepstakes . 

Drive Formula Fnrd Race Cars and 
learn the expert, techniques that you 
can even use m your everyday 
driving. 

You!! get behind the wheel of a real 



racing machine and go through a 
three-day driving course, 'Tet' 
niques of Driving" conducted by the 



qualified instructors of the Jtrn Russell 
Racing Drivers' School. 

There Will Be Two Prize Winners. 
Transportation and hotel accom- 
modations will be provided. 

ALL YOU NEED DO IS ENTER FOR 
YOUR CHANCE ID WIN! Mail us a 
post card with your complete name 
and address bo: 

PM/PURQLATQR 
RACING SCHOOL SWEEPSTAKES 
RO. Bose 883 
New York, NY lDOlfl 
Hurry, entries must be received by 
midnight, September 30th r 1988 to 
be eligible! 

OFFICIAL RULES: 



41 ? NO nJRCHUE NECESSARY EJUJMn r*UK 
uiumc iif rikki ilt I Mi. Ldm. Ul qgAAe. nr 

mlhfin-i Ird iTL^iJ I Z i WINNER StLECTED VY UTJ 
Irim JI ij'-jlirinJ «nflm r^T-riJ III i rJhdoeTi dUH-lftf; 
un 4 fi lujtrn-nLin iri IMkhcdw MxiLrl .na , 4 uF>.irtti 
who** drniimi oi JI uul^rn Iff BlIUl WUIIWI 
md^ird bi mjil Oddi id winning dilnrniiir J h 
numltn id pnlrui nn|ml IViif lum-liniifn iblr Jnd 
nnn.-n^«?iTnhlp tra i mH Ntr, r H Jn+jv e* ■ uL'vlil uliiMFi 
d pruvi Swcv 4 (Unr* Onv+r w serial Kib^E 
■■.■fca-ibjify L'.rjrrd Pilnmpi jnd .tiunn -muM be 
lfclrtT'-bv Vl5«f* Pn^wmrwn Will +w n-.jiiriii.-d 

in iijn ^Jiapmic^fluiljilirfc -inrtpijIrJK^y'lwHiIjiv 
nhruc fend pirn wnniM*^ in ruUjfeii, mm-rfr *nd 

rfhif'rUr nwmf -uplvKJi tanner nimpnM- 

rufi. AJhdjnris nuut be minwJ wwihin ^urwr. all 

dfep. jlW m Pip*- lx IldUCIIUU- K.'iTitH <m[ H bi! JflrctH 
Tim inr — 1 ‘tWjm'T I tHdBV (]) GWANF TlMf* 

I |t*L- ji Jam Huiifi: JUfing Urivm ftchuul. in- 

• I'l-dinu mind »rip V.mM 'F*#". Ji'Hri JriL-Hm- 
ma-fttreni fend mv«J jlkrujrw--* APE W. 4 » udi |d) 
EilCmUtV 0p(«! m emmirwrxJ UVS mulrnlr iff 
«*H « oilier fefe of with ■■ Ha dnwwr^ lrrr.hF 

r%*rr v^ipiuqrvi H FNmjtJi* Tiiam, Pul-tjU* 
htfrWiK -1 Uir Mr^nJt ■i'tirjHniliim ml ib jJlUirfnt 
■cnrppfe^kM- ■^Lirriui.Tm j|;pnrM mdjh-hdujli rng^rd 



in dnlnfTTTWl. nkvli+rthnn. pmnlinjf ca d^nbuton 
■ H r\nri+fw pH fcipuiir M#: b jr.L ■ 



mni— uli 
rl irr.mr due* Ijmdy 



NKtw&lp* M-irLrfeini, AuhriBi 
h-vjfriwdd rrffmbmdilv pp^tdMnrjr*«garin. 4a 
u-hfra uwdnrfrriiiiiifrd h Uw |S 'YoiVlhrMF.il 
UST. fcPP-tJ iUmrvd MlP-fe/libFiir-J i-mrliipa In 

H a^PKSSCk40^SWBEr5T-MCE& t -WlhAiraq 
LIST. Pd lOknl NY Nf l»W 



Purolator 




IF 

YOU’RE 



IVWI 



YOUR 



The 

lalwtiofl'i 



We 
Have 
THE 

TION 

(PolysOfbate 80) 

YOU MUST BE 
SATISFIED. ..or 

...rrs free 



WHAT IS THIS 
NEW FORMULAE? 

Ff with-** fiM heard this chim nude 

DT IV. wi!?i pr oducts such as. J, NEW HNER- 
ATION"— pAnTHON I and the HELSINKI 
FormubE selling for J39.B lo 69.95 and 
fa ar*d behofa ii was dll fedsitalFy I lie sdrne 
iormulaliof^— PotyKwtHEE— As CHJilinecf ifl 
Durfc Pedrvjn jnd ijftdv Sh^'i Book J| I I Ft 
IKTIN5ION". The tHi di<icirnce it ihe price . . 
oun ii CWlty S9.95 ao*3 il't Ihf boofi recom- 
mrfided wJulion-fOtVSOHBATE-eQ. hot 
20 60 like she cihen bui 4 full B0. 

HOW DOES IT WORK? 



Fl IW 



You mlflhl him back Ihe aiding 
process in your scalp 
with The Solution PS 8 B 0 - 

FobodMk n 'Hr-iJVtH c’hft*. 
l«5l«of from Ihe w* Ip md it tiFim 
very etfeclive if) opening up 
I blocked hair foli- 



c_ 



dioleilefol 

cfei — It? mjmIe — *\ b even 
used « a food additive in ice 
Cpe»m and mayoivTaiw. H it is 
going Eu wufi: frjtf ^u. you an ^ 
ejiperi to see fifw hair gn^'ing wirhwi 2-3 f 
manltw of daily i#w. Arttm? UfLtcn n # 

■reported over for bdio men Jnd # 
women in their fitiet and . , Jr 



HONEY BACK 
GUARANTEE 

L*w the “Sflkrtkn HT 
br up Id 6 U imnlhi. 

If if dcpesn r i work For 4 
you — return it and 4^ 

^e'll send you a 
full ptculurt 
tunA— ' Thal r i 



In mile pjttem tuklnesi The hair follides >n parti 
oi the sea Ip . spend too much time in ihe r-stmg 
state ieaving: the faJIkiei IKelMS— vel nol . trees- 
sairiFy dead— and might be mduCtd 1o slart grow- 
ing again by irtin^ih^ profier a/owih ^nmulintt— 
wt hrwwlhlitiom hjit irjni.pLanTiv¥h^h produce 
growing burs in bard Jf «s. Ii is well anrepted ihac 
1 hormone from dioJesierci! causes hair folticlei to 
go dormati. To reverse ibis eyefe. 1 hair growing 
stimuland, lo absorb choleslerd in [he scalp is 
needed. Researches al The Unrveriityof l-lelsinki, 

FknUnd were using a standard safe emulsifier— 

Pdfudute to dean scalps of pe Icnts when the 

srs^ss^ssS'flr 

growth in 60% of sublets Tested after using # N ^ HE — — 

htyn rtmfc for one yJTar. ADDS E&5 

# cmr *iMi 

ft I— MW 



Jr u* ttHJjtrtM 

/ MS** 

+ fH UK1 

^ scndiwiim 

I 4 iptvr |E-rJ I ft llu Vdijli-Jifflnn i 
J* 4 Mfrth rum twrh ll f 

4^ don-~>i m rl lor me 1 iRim a Ilk 



4 real no # 1 ^ f *^>*0 «s«l 

loss fluir r # 1=1 1 m r ^ =^n t* 

anrf^ J? 

# lim-^rdeTJBHWThKflk* 

«ndh#id)TT|: 

Jr flfrhliK^my GWu QMrtiE^CmJ 

T ^ HP DATE 




Smo WtTH Tw WORLD** QElTBAMO&t 

ftrv TJnllmhrd mppit B*riigroLjnd^ from Gtandwd 
?Stemn Ttrmdlngs; Rrcnrd 1 wirth your vnii^ or pnlfMiTV 
hive with Ihe barkjgr minds, Dard in PjtieiSsipriah 
Ptilcxnijincc yd ci inrn-CL^ cesiEjr TO in home nui iipuiiLnl 
StucO. 'PI tunc Tui Fik tkoshurc; end CtemO rtc-.i-nd. 

LT Sound, DcpL.m-3.7990 LT Parkway 
Liltionia, GA 30058 {404 ^ 482 -4724 

Manufacturcdi mnd Bold Ejll I nal T-t fy by LT Ovvfrd 

24HOUH PHONE Q£MO UN£- M04MBJ-34S9 
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CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



All Jeirold, Dak, Hamlin, Zenith, Selenitic 
Atlanta, Magnavox arid all specialized ca- 
pie equipment available for shipment wilhin 
^4 hours. For Iasi service MO'VISA oc 
C.O.D. telephorw orders accepted (312J 
65&-532Q 60 Day Warranly (Quanlity Dis^ 
ceunis) a A M. to 5 P M. Monday iri rough 
Friday Central Time. Self Addressed 
Stamped Envelope (60c postage for FREE 
Catalog). 

Midwest Electron less Inc- 
5143 W, Divers ay * Chicago. IL 60639 
No 1 Ilf note Orders Accepted 
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— The Excitement Is Building — 

Popular Mechanics plans for home, workshop, outdoors . . . 



100 UTILITY SHED 

Contemporary styling outside and dig enough inside ic 
Store bulky lawn equipment, bicycles, motorcycles, 
etc. Measures 12' X 16' and includes a built-in work- 
bench, cabinets. fold-down stairway to a Jott, roll-out 
Storage bins and A bay window. 117.50 

lit TDDL 10* 

A nostalgic replica oi a turn-qMIte-cenlury toolbox. 
Guild it from cherry or walnut and use it to store tods, 
cantata equip mant, hobby collections, jewelry nr sew- 
ing aids, Bexalso includes brass cornet caps and lock 
20'Vi1x12VH x 9-WD. S4.95 
102 HOVERCRAFT— TRI-FLYER 
By on land o r water, soar over 6-inch obstacles, even 
climb 45* hills. Our sleek, high-tech hovercraft is pro- 
pelled by. a 65-hp snowmobile engine that whisks you 
and two passengers along at 75 mph. A ITMip mower 
engi ne provides the lift . What a thrill r Si 9 . 95 
m BOOKCASE WALL 

Aflogr-lo-ceilmg dream project that makes your living 
or family roam seem larger. The shelves am 12-inches 
deep, and the five cabinets can be adjusted to any 
width. Great for storing or dlSpteytoG ytmr line items, 
£5.95 

1D4 STEAM TRACTOR 

Challenge of a tilelima! The famous J.t. Case threshing 
machine steam tractor, cralted with the finest detail 
work. Stacks firewood but burns alcohol. The trans- 
mission alone coniai ns nine separate gears . S 1 1 . 95 
105 ADIRONDACK LAWN FURNITURE 
Three elegant pieces— settee, la bis and chair — that 
look straight out of the Galsby era. Crafted ot hard- 
wood, each piece is carefully sanded, assembled with 
water-resistant glue, sealed with preservative and 
painted white for a classy, long- tasting finish. £5.95 
1M WORKBENCH 

Classic European design that will last a lilelime of 
woodworking. Tremendous strength amt stability are 
provided by stretchers that are mortised into legs and 
reinforced with nuts and bolls. The top is made Irom 
extra-tough native maple and measures almost fiv* 
feet long. $5.95 
1 07 PVC FURNITURE 

A packet at 12 tertlftc plans, Including a patio set, ham- 
mock, sofa and easy chair. Easy-to-use PVC pipe 
makes all these pieces durable and lightweight. 
Whether painted tea rich shine or left unpalnled, your 
finished piece wilt look as though a master craftsman 
created il. 120.45 



1 06 COUNTRY GAR AGE. fi ABN 

Park two cars in the 2J'x 26 garage and have space 
remaining lor your workbench and strep tools. A leu 
adds 350 square iwl of extra room. Outside, an over- 
hang keeps snow away Irom the two garage doors and 
a recessed walkway provides a covered area for fire- 
wood and garden supplies £30.00 



109 SCUBA TOW 5EL 

Gracefully gl ide th rough the water with this aformmjm- 
huiled single engine tow . It's great tot lazy snorkling 
or diving, with or without scuba gear. This tow cant 
sink, either. If you lei gool the handles, it floats !o fhe 
surface. £10.95 



110 POP-TOP OESK 

A child’s desk with a top that cither lies Hat or tills. 
Smalt items are neatly sorted In a swing-out tray, and 
instead of using mstat brackets lo fill fhe top, safer 
notches and crossbars are used. Chair plans included. 
£5.95 



lit GAZEBO 

Yu ur yard will take on an elegant Victorian Hair with this 
eight-sided gazebo, complete wiiii comfortable seats 
and a lattice roul to lot the sun In. The perfect place to 
entertain or just relax on a lazy afternoon. $9 95 

112 PORTABLE IRONING CENTER 

Our ironing center looks built in. twl it actually un- 
screws from the wall lo move wherever you want it, 
features a (old-down ironing beard, a 1 5-watt fluores- 
cent bulb, storage space and louversd doors lo con- 
ceal itall.SS.95 



111S.1. UNITED STATES MODEL 

The perfect project for I he model maker— a 2-feck 
wood and metal replica ot the glorious cruise ship that 
broke ail speed records on her maiden voyage Irom 
New York lo Southampton, England. Detailed on three 
fuft-siis blueprints. £9.95 



114 SECRETARY DESK 

A mahogany piece designed in fhe American Chippen- 
dale style Although suitable as an office desk, this 
handsome piece offers something quite unique- 
room for a home computer Measu res 26-%* * 44- V** 
atths base and stands almost 4-feSI high $5 . 65 



115 CAPTAIN'S BED 

This economical bedrOresser/desk combination is per- 
fect for your child's room. The dresser has four large 
drawers with bookshelves above, and the desk has 
plenty oi space for writing and storage. The bed fife on 
top like a bunk bed, with guardrails In protect your 
steeping child. SG.95 

116 ROLL-TOP DESK 

A classic-looking heirloom made Irom cherry wood. 
Attractively designed with eight drawers and a canvas- 
backed tambour lid with plenty ot desk space under- 
neath Makes a charming addition lb arty room £5.95 

117 CANOE 

Buitl from plywood, our "Huron" canoe will skim 
down a whitE water river or glide across i Stilt lake. 
Temporary forms mold the shape to provide a clean in- 
terior and a strong but lightweight, planked hull. Plans 
show two sizes—1 3 an d 1 5 tt . Si 7.00 
116 HOVERCRAFT— PEGASUS 
Designed for youngsters, our 87-inch diameter fun 
machine csrrfos one person and hovers 10 inches 
above the ground. The 3-hp lawn mower engine runs 
nearly three hours on a gallon ot gas. To Control, just 
lean in the direction you want to go. Great for open 
fields, unused parking lots, even large backyards. 
£9,95 

119 REDWOOD DECK 

You've always wanted one— here It isl This 250- 
square- fool deck either attaches to your home or 
stands alone. Concrete footings and piers provide the 
durability lo Iasi years and the pressure-treated or 
heartwood redwood makes It decay-resistant, £6.95 
tZBIAMCEMM 

This old-fas hi nned wooden icebox stores buttles, 
glassware, mixers, paper goods, small valuables and 
uthe r items. Stands al most 3-tee t Itig h . with frame and 
panel construction, brass hardware and casters. The 
hinged fop conceals a mixing area. £10.50 
1?1 PICNIC TABLE 

A clever one-piece design foal folds together to fit into 
a2‘x5' space. After foe picnic season, store it inside a 
garage or basumenl, out ol (he cold and snow. Made 
from long-lasting redwood £5.95 

122 KITCHEN ISLAND 

Add extra counter and cabinet space to your kitchen. 
This eland is actually three hinged unite that told out 
and! mil on casters. Two units are lor storage, one is a 
bar cabinet For e decorative look, laminate the island 
to match ypurk4ctren. $5-95 
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raV BEAT INFLATION! 

ffti Cash in on the 

huge demand for 
V 3 sma// engjne repair 

Work part time, full time 
right at home- we help you 
every step of the way. 




65-milllofi small engines 
are in service today! 

Thni\ right — there are over sixty-five 
million 2 -cycle and 4-tycle small cn.gJn.e5 
in tcrvice acrou the U S A. That's the 
official count from I he Engine Service 
Assn,, and new engine* we being huiti sit 
a rule of une-miHkm per month! With 
fully accredited and approved 
Feley-Bclnw training, ypu Can soon 
have [he skill and knowledge to make top 
money servicing these engines. Home- 
owners anil businessmen will seek you 
out imd pay you well to service and re- 
pair their Li wn mowers, tillers, edgers. 
power rakes, garden iraciors h chain 
saws, hlmi-bfhci k go-wts, snowmo- 
biles. generators, snowblowers, paint 
siSfiyers the Nit is almost endless- 



In Just a dmrf lime. ynu tan hr rtudy to 
join unt vf thr fastest growing liidu^Lrici 
in America . . . nn industry where quali- 
fied mtn arc making front S2i.nn in 
S3IMM) p*r hour... and ih\H\ jtm for 
tube ft. Parti, engine and wct-Mork* add 
cira mure l» Ifrt? profits. 



ItrcdLihr I hr hmail enpiru- industry hat 
gr nvm w quickly i an acute ■shmiage nf 
qalfflat Simidt Kngim 1 IhnufeH^mnlE. e\i*Ts 
ihroughtml Hie couth ry_ In fact, it"* run im- 
n^util for § pmd '.mall tnginf man In he 
three In four wetk.s behind in the summer 
uud ui kasi a weefc behind in like wintcr- 
W Intis you sec how mun> smal eaginei are 
in us-t* tiulini. rl\ r-mv In undkTstunH whs 
q Liu I i fi-L-d men nimmanri surli hig.h prkn 
— m nmeh as ViV.HS for d simple l urn- -up 
(hut takeii lo^than on hour! 



No experience necessary. 

You don't -need to be a 'born mechanic 1 
or h.ivc prior experience, [f you can read, 
> iiu can iruiMcr l his profitable trade right 
in home, in >our sparclimc. without miss- 
ing .1 single paycheck. Lessons are fully 
1 1 In crated - so dear you can 'I go wrong. 



You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including tested and proven instnictiom 
on how to get business, what to charge, 
how 10 get free advertisings where to gel 
supplies wholesale , all the “l ricks of 
the cmde". all the inside facts you need 
lo assure success right from I he start. 



HKftiStri 4ACM4 

'Tw hud afrour & 
y*UrA eiptriene* 
rtpmrfaM tMpti 
gint a . . . rr- 
pain were aniy 
minor , * . until i 
jfnrird ih* fotij- 

Brhaw Ctot iW* J h Mklte r H . Slnth 
Damp&aa . CHiitimn 

With our famous Icarm by-doing' train- 
ing method, you get practical 'hands-on’ 
experience with specialized tools and 
equipment that you'll receive with your 
training pius a brand-new 4 HP engine— 
yoMfj to keep f 

SEND FOR FREE FACTS! 

¥t > m risk nothing by accepting this 
offer to find out how FohySeisaw 
training con give you the skMi you need 
to increase your income in ti high-profit , 
recession-proof business of your own. 
Jusl Ail in and mull coupon bciuw (or 





You got all this Professional equipment with youi 
course, PLUS A H.P, Engine .... AIL YOURS TO 
KEEP. ... All at NO EXTRA COST. 



Send TODAY 
for this 
fact-filled 



■lend postcard) cu raddle Full Information 
slid rltUifc by return mail, 00 IT TODAY! 

FOLCT-BELSAW INSTITUTE 

uni EqnllillN Ad . D«| STS 11 
* 1 * 1*1 Drtv. Hfl . t* 1 20 



FREE 

nenfn 




Tpkli h n ur V up quietly 
iri-*1irhey4ur'3wn'Us!E 
in a proliLaAlf SpareMois 
or Fulliimr Ouibiss cl 
ywt&ut'Pltrt^g 

dKAii » LL-i 

SAii 



’nisi 



man is NO OBLIGATION and 
NO SALESMAN WH Call-everl 

p — " — ™ ------- — " 

{ FOLEV-B ELS AW INSTITUTE 

? SMI Fqylt-hr? m . . Dt*1 5t51 3 

I HinnitilV'Mfl Ml 20 TOW 

I P YES, ptoise is erd rtifl the FREE bfidhljit ihai 1 111 F 

[ Biveg full ddiils -iboyl starting nty flwn 6usin&$s ui 
J ScnaH CnQKie Repak. i unde^tand Lherf is na obiigstiun 
i and mat no ^isnun will uii 
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Parts, Accessories, 
Specialty and 
Performance Products 




ALL FABRIC 
SOFA BEOS 

Suggested fietaU 

$ 449.95 



ALL FABRIC 
FECUND 



BRADD & HALL ASSOCIATES 

BOX 10643 ARLINGTON. VA 222W9&32 
Wwwh ouse Liquidators 



VAN SEATING 



AflflWP nrwr fAMOUS 



U,5. TiMfe iit NMtuMfUv Known 
S-Pd I MmmiiBUtirinq Con\panf! 

Yoeia H fchtefcdl al DOT A 
FodoriJ mNiEv cfldaa! 

FULL FtfT A nlQh 

SSSwSS* 

Mddufat l tore S CAPTAIN'S ChiN nc*n» wnn 

_ si a loufh oi j is^sr! tfc1Lo*ul 
'ihjriii K JFdaJiipn Ahnmste Wp 
r -LrluOK FREE al iw a t ^r* tHfl 1 
FREE Irwta n 5 & lUu*1 
ALL FABfiJC mprtcMngSiriB 
M di Me J.o*«.r Hr : ;a J once 

ln1hffU£ on*. $1B55 
RTS ALL Var.rti A moaa Truth :i‘ 
CHAIRS A Safaa am UPS* itkt' 
CJLL For FI1EE Fabrit San^i.' 

7 - 800 - 445-7830 or 7 703-892-4208 

Cndlt t|Td mimbiri tin crd*r Ciy phono 1 



Suggested Retail 

$ 289,95 

*115 

F*^rt p.IihI ii IU H'inqi 
illx» W 'IriT *uiid 




kH juii \m easy connecitoniTto your 
healer hose and washer Hu id lu&a 
Guaranteed rial in crack or damage your 
umdshieid or mini 
Call tor m m information or predict 
lilEialurt 1-BOO- 3S6 03*6’ 

Outer by phone or send check or money 
order id Hull Squirt, SI01 Oswego Sire et. 
□cover, CD 0D23&. 

Just SI? 99 plus 52 shipping and handling. 



Nettling cleans like hoi water. An d nothin ij 
hoi HdI Squifi " gives you hoi water cleaning 
lor your wi ndshre! d Ju si M your washer 
button and your Wipers will cut through 
summer mad film or sweep away winter sleet. 

■ Aeteait, clear windshield tor safer driving 

■ Uses only the ISO 4 heal from your coaling 
system (nof I he snfi Ireeze) and 
windshield washer fluMJ 

■ Installs in minutes — everything's in lhe 



■fjot^ui 



'it 



T# 



1 -800-356-8356 * In Colorado toll 303-375-9590 



Hemmings 
Motor News 

Wood's [irfcit ceneebirur 
TwhEt^Uce 

CVcr 650pd£aseMh itiordi 

of 

adfe farotacars ndrts,, 
service^ RappLflS$wdi^ 
rati\#1vy Off#; 
NIN E GlAMTLSStJ£5 



I Lit m** td.Mj. 



£ 14:95 



J«_ 



1 StflrfflJ: 

Hemmlnes 
Motor News 

Bos TO, Dept. 001 0 , BrnTiir^ton, Vermont OSSfM 




CARGO BED MATS 



toll or wr** far nwr FH£F wk* ftrocTMe 
W lOCnftpO ori your clowir dealp* 

rou fH£i 1-000-624-2320 91 

CMPFT ^Ale INC - Oo* Oil TiOy Ohio 4M7J 
SWtL 1 977 wW SJDkifcA ^tLllCSME 



MOBILE 
1 CAR 
WASH . . 

The Right 
Business at the Right Time 

EARN $200/ DAY! 

FREE mtofmtm package plains nut* you can: 
•lytTi lop money in the booming tar eteminganfi 
reldiiing held. 

•win Me rjgN CuSlWWfS hlr Easy npail biding?? 

■mak-0 big pmFds Ircm p^rlurm lois irttywhir*; 

■IkLvs j. highly prclitjblfl ousinan in hia Uiin e mamh 
NEW MOBILE SVSTEMi Use your car. van. or 
ptek-up to lake you where ihe money is! Learn 
why mare car owners use this service ihen aver 
bo tort, 

EXPRESS WASH INC. | 
90S Niagara Falls Btvd 
N. To^awanda, N.Y. 
14120^2060 
1 SOD 268-0792 
ask tor ext . 24 i-7iB-B9a-*6Si^ 
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Get Into your own business with NRI at-home training 
in Air Conditioning, Refrigeration and Heating. 



Now NRI's home study course 
includes training in heat pumps 
and solar energy systems. 

Prepare yourself for a whole new 
career in one of rhe fastest growing fields 
around. As energy needs continue to 
grow and energy sources become scarcer, 
the demand for skilled technicians wi [] 
soar. NRJ can get you started in this 
opportunity area, and you learn at 
home in your spare time, tailoring you; 
training to your need with a choke of 
NRI's Basic or Master Courses. 



Includes Professional Vacuum Pump 
and Tools 

NRJ training is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRJ s Master Course includes profes- 
sorial tools- - . a system analyzer, leak 
detector, tubing and joint tools, and 
mote. Pius demonstration units that 



graphically bring principles to life for easy 
undemanding . You even get a top- 
quality vacuum pump for trouble 
snooting experiments and use cm the job. 

Optional Postgraduate Training at 
York Institute 

Graduates of the Master Course 




arr eligible for a concentrated week of 
resident training at the famous York 
Institute at no extra charge for tuition 
or training materials. Here, you’ll work 
on advanced industrial equipment 
under the guidance of expert 
instructors. Only NRJ includes this 
opportunity. 

Send the coupon today for NRI's 
free catalog showing all the equipment 
and describing the complete course. 
Over a million students have trained at 
home the NRI way. You can, too. If 
coupon has been removed, write to: 
NRI Schools, 3939 Wisconsin Ave.. 
Washington, D.C. 20016, 
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¥ CHECH ONE Ffl EI CATALD6 ONLY 

flaMge na o*! H**lwka 
ind Sait! Tedwtaff 
Conn** 

□ Doraimehen 

□ Small Cnpn* Ftpun 

CHU 

□ ApCv atr_* Se^li^ 

Com 

□ UBCkmmllh«g Ccltm 

P Automotive MKWCI 
Ccutid 



□ Ttliphtaifl jwfeng 
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$10,000,000,000 

Found Money 

Ten billion dollars still unclaimed 
from Government. Claim your sub- 
stantial share, For free information 
phone 1-216-453-3000 ext. L910O 




MEN’S WIDE SHOES 



EfEEEEtt, SJIE3 I- 13 

Ektra wrtih br man r wedil 

[ (ttllcMl YiliBiy, £l> ling 
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HITCHCOCK SHOES, INC* 

Dept, mi Hintfam, MA U2M3 




BE A PROFESSIONAL 

LOCKSMITH 



% 

AN 



Earn money In your, 
spare time or even 
run your own 
locksmith shop! 

Train el home wLlh Itieongi- 
r-n.1 Lockamil hi-ng I ristilule In 
as sink ii & monihi yew can 
l-nto Carr ol the demand in 
ynut fCiitittlullity fnr prukj- 
skmal lackiinitlu 
Kpm while kiming, loot 
in a frw tareki, yOoH ha*C 
Ihe know-hew Eornake moo- 
ry tfwrcftng kxtL making keys, simple inilallttlinui 
team kf dating 

Lof kirnLlhinjt lost link's trslrd and proven mrlhod 
jnak« it euy lot yon lu leAffl, EaKh Irwon in IuIIy 
illust ruled and you wuik wilhprol™tonsMt>nltand 
materials «fil ip yitHi ifte fount e<-en an elec- 

tric key machine . . equlpmiml I ha! you will be using 
In your own toekunilh ihop. 

Cuh In on the growing need Sor luekuBltha 
Voull Pi md IrtcksmHhmg work ell around you And, 
wiiti your Diploma hi skilled Mailer Lucfcuniiii. 
ymi'SI itapi eajSti-nfl man yrnir money making skills. 
Gel The e nrlling proffl facls by mu LI . . , no iilet- 
mn will ever call. Mall Ibe coupon Inday. 
if ujvHjH is mibino. wum 

LOCKSMITHS NG INSTITUTE 

LOCK JMf THING MNITITUTI 
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TmublBd With Gattlng 
Up Mights - Paint In 
Sad, Lags, 
Narvouinns, tlidnm 

H you ire dflturtwd tjytlwMaynrpUKTia. your ?iautnes mw 
be Ldiiee bi ^ndMir ^ri-rytor. of yari prodMe. Mhouan 
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r««orj&ie 
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EXTEND ENGINE LIFE 

miles tiller 
treating his car uitli 
Huro*Ct>U\.. 

Irvin AUen drained 
all the oil out 
of his Datsun 280Z 
and drove around a 
race track 9 times. 



Oil was then put back in the car and 
Irvin Allen drove away' just to prove a 
point; nuro^otetreatrrieni protects your 
engine and improves performance like 
nothing else. 

Fluro-Coie's 8 oe, bottle contains 
enough PTFE( the most slippery Lubricant 
known) to coal internal parts of all inter- 
na] combustion engines (gasoline or die- 
sel) up to 360 cubic inches. We treat 
metal, not oil. Hot metal bonds PTFE io 
itself, thus reducing troublesome friction 
By reducing friction, FlurO'Colc; 

* Reduces drag n 

* Increases mileage, engine compres- 
sion, acceleration and engine life, 

* Allows easier cold starts, 



■ Delays cosily overhauls, 
FlurehCote meets or exceeds every 
manufacturer's engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the toll free number below, 

Fluro-Cote 

Treat Your Engine Right 




■ On. a art* hM* jus 19-95 pt* *UC ifefiAt i 

| iwrl^g. CrrhUma rCUterti; *SJ IJV Lfc> 

J Qjlto | mil | \Omam 1 *i»m*v Ei. 

| W* fc£ 

j !ae? 

i — - — — 

i 2 — — — 

i 5 

i 
i 



Sard pitch a ntQMy stiff *ft frriafprtM* heflWiQftlj Ik. 

2 BZ Wen htors* Ait., Sir- Stmutfre, Cafflorw 32*06 

1-800 / 999-1995 
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Check out our new line of eleganl grand- 
Fattier clock kits at un beat able prices 
starling at jusl S6S9.951 Sleek grand- 
mother kits start at £599.951 
We’ve also expanded our line qF nigh 
quality mechanical movements 
Order your FREE KFockit catalog ioday. 
and discover how satisfying rhe wondef- 
fui world oi csockmaking can be. Our lull- 
color catalog Features: 

- Clock kits Ipr all skill IbvgFs 

* Clock movements -quarts 
and mechanical 

* CLookmaking components-dials, 
hands, hardware, numerals 

* Music movemenls and music box kils 

* Wood finishing supplies and 
woodworking tools 

» Much morel 

To order your FREE caiaiog. hil cui Ihe 
form below and sand it in lodayl 



Name 



Address 
Cityi’StaiefZip 

TPT“ 



t M 



P. 0 , Bo* 54 i, Dept.PMSfi 
Lake Geneva, m 53147 
Toll-Free 1 - 600 - 556-2 5 4 S 



Woodworking Tools 
of Exceptional Quality 

Since 1928 r we have starched the 
world for tools you don't Just buy, 
but adopt; tools nude by craftsmen 
for craftsmen, clauses of lifetime 
quality for people who low to work 
with their hands^carrers, cabinet 
makers, finishers, hobbyists, build- 
ers, teachers. Our catalog details 
over 4,000 tools; our stores have 
even more* 

For your Free copy of the Wood- 
craft catalog write; 




TOXXRAFT SUPPLY CORF. 
Dept. PM 93 

4 1 AtUntif Avenue, Box 4000 
Woburn „ Massac huscfi*DlJjlB|l 





Mfrs. of Hardware for Homes & 
Antiques for over 50 yrs. 
hk-ml iM CHTl for a Catalogue. 



HORTON BRASSES 

Nooks Hill Road PX>. Box 120-PM 
Cromwell, CT 06416 (200) 635-4400 
HORTON BRASSES are authentic 
copies of 17th, 13lh, I9th&early 
20th century pulls, 



A 



TW For 
Everyone 



ProSet 

Qf - Piece ]>rill Bit Set, 

Ol ...At An Incredible Savings! 

mm 




Sevan compi+te uh of hjah-qiHlIt^ drill bPtl irtd 
IOtiWtt...«ll In * he ivy -duty, Elnyelpng ctltl 



_ i; SpHd 5*e 

Dtn» ScrfwjTWir fl/tp | Sodteti ’5 Maaonry Ml m ? Bffed Peirt 
&15 9 ftec a Dr.l Bn SfK* &td -5 F1M Bife 'Oaplh Stop Rv P«pC» 
■Chudi Key ttftte Adaptor For Pm Stewrtrtnf Mb 'Sdc- 

” r S00M1. 



hti Adapter Fix ftw f i 



SM^Mr emm 



Piw Our m Qw \ Dmev Pnjiectwn Kip’, 

Tty II far W - days FREE of othpettgn to keep jg 



TOLL FREE 1-800-72MS67 EXT, 95 

YOI KS FOR ONLY 



*59 w 



pl-JI lift 

iUbT’pj 

*>i b W ij 



OYER 

* 175 * V ALU El 



1H27 Cippiy Curri, Dm t HU, 
tei PnJri, rihl HJCT 



hrterFteU^ Id« + Etai 

3*Pd fflfr Drill Bit PrpSeto fa M ptuB 

H && sh ppng *anh | J w more sets ere 15^.9? frfttrh.j 
___ Nel anteii'ni npw, bgf I u» enOOMti tl 1w yOut 
Cwl^'Ofi i reiijrjatiifl *rtP nk 

EfUldud >3. my check W money ordfr 

I -*lsP ta cftMTQm it bo VISA Metier Cart 



Cirtl ft 

Signature 
Name _ 
Abdreaa _ 
Oly . 
Stole . 



i 

« 

i 

i 

i 

i 

i 

i 
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PorterFieldi, Ine* I 



■ lia^invk rtrmrwrwla* -nc 






OASSIHED 

ADVERTISEMENTS 



Sophie GronDwicz, Classified Sales Manager Dorothy NoEan, Oassitled Service Manager 

Rais; $'7 ,3£ per word payable in advance each insenkm. Minimum inaenign ten words 
Bold face caphalLt^d words— $1-00 per word additional (First word set in Bold Face at no 
wra charge. Zip Coda Free.) Centered Headlines in. All Boldface Letters — $50.00. 

The next available issue Lo place an advertisement in America's No. 1 Classified Section is NOVEMBER, The closing is SEPTEMBER 2nd 
Send remittance payable and order to Popular Mechanics, Classified: Department, £24 West 57lh Strvel F New Veric r New York 1 00 1 3 
Ploaso indicate Heading under which ad is to appear.. As e consumer service and in cooperation with our mail order advertisers 
Who use post office box addresses for tihulr convenl&nco in harwUing your Order. Popular Mechanics 
maimaiJiS A mgistsr of such msfi-grdar advonisers containing their complete names and street addresses. 

Advertisers using F.O. Box number must furnish complete name And Street address for -dux records, 

To avoid Col ay Ln ihe publication of your ad, ploosa send samples and descriptive materials with your request 
If your ad doej not sute clearly whet is being offered. 


PLEASE NOTE; WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM, 

FOR OUR UST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM, 


PUBLISHER S MART 


MAGAZINES 


FALL CariiaJe Colleolor Oar Hh Markm and Corral. 
Sep^etriben 29- Odober 2. Auttion Octbborft lOOO'aotcar? 

inH rrariE hW ula J71 Til 


BOOKS A PUBLICATIONS 


WORLDWIDE ENGLISH NEWSPA^Ef^ ‘MAGAZINES. 
Sarccier .i[j4& FREE BROCHURE, Mudme^wpem. Bon 
PH9. Omm Point. Caktotni* ®«29 


FAMILY LEGAL QUIDt. Understanding your rights on 
buywig ■ -home, divorce and much more. [14-96. mb m 
House. Box 3» ■ PM, Winona MM S&»7 


eng pans ro* vere. inrorpneFon ptione ir > r^ £+.y /dm. 

6 IT Irue you -can buy jeepa for under 3200 through Ihe 
U S, Government? Get Ihe facts loday! Call 1-31 2-742-1 142 
EM- 7133 


PUBLISH vo u# Boon i j&n our succesafoi euttfoie All 


CATALOGS 


BUCK W GUARANTEED LOWEST PFVCEl See our full 


subtecls insert Publicity, advertising. twjuNryi books 
Send for ttotflM SoO*l*t and rw manujcript to port. 
Carlton P™. Qapl PH, 11 WH- 32 Slrwi, New York 10001 

WO CWT Hid LOW COST books, booklets and panodi- 
oaIs. Thousands of Mies. -Special r sporc isl* the source* 
55® HL SOflEL G0NPAHT, 1 1* table 44. ftaynHinn. M* 
01757 


LEA YHEAC RAFT CATALOG. Over a WO items Lerg«1 
seteotfon Hvak4bie o* genuine leather*, tools supplies 
Lmroewanety gl oCsicfioi, rmm, rhin**to™fcl^ bwds Uphpt 
■fiery, utility Inathwa lo gartnent auodm. Kib fof tolti, 
haAdb^a. wslka, m «ciaw and more^ Hew padema. 
videos, erotic akine. Low prices, quality discounts. Send 
Si .0(3 p^g^idJfl Id : Tmdy Leather Comperry. Oeprt. PMS69C. 
PO Box 2W4. F<*rt Worth, TX 7*113. 


oegnedlhiawworcall 1 w Git rf l-60Ch233- 

9559. 


VAPOR Cif®«Jiefior Tnplm MPH3. frm Bfifonnelion. H4A. 
H2 PV Bowling Groan, MO 6333* 


BUY Government seized A eurplu* uehfom Irom HOC 
forte. Chmya. <h4'a, -Me. Fnr Info cell (fiQ2| 642- 1051 frit 
007 


BUYERS Guide Government Surplus DOO 53-00 plus 
Si 00 hihdhng. FMH. HH-FM-t Glsertake Hoad. Cocoa, FL 
32922. 




Stainless sieei nudw&fe, catalog [zoo cim-s.g 
C hassis, PO Bor S3PM, Glemiew, IL 60025 


COMBUSTION Irdk tKflnr. J-lft* *L*rtnta«l PBrronnl 
H*fch Sax SJ6, WOadhBW, Ml 4«103 




FREE AUTOMOBILE SECURITY CATALOG: Laryew se- 
iecbdnavBJ table. Db-n-Yourieit. Pagan, aiartni, hood-kicks, 
fl-ass datecton. Allow 4 weeks Immediale Dslivery Send 
S’! 00 Automg(hq Security Equ^mpvt. Dept 2, PO Boi 


CREDIT repair amazing pfcl«aiona> Becrels ievwtod 
Go yaurseil, tree details. C-redM. Bon 1S06*5. Fl Worth. TX 
761 06 


BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up to 
60%. Huge 5* tertian. -Bat-afaclion G-cerinteed Fast Service 
FREE <iteJ da Smoky Mountain K«fo Wb^a. PO, Bd« 


"SHAflPENERS REPORT” Monthly N*w?k-ttH Yaluftirtfr 


4947SO, Sevterwiifo. TN vm 


m. PSaifivfow. Hew York 11063 


T^p* ' Sourttp - &uy£«il Used Equipment Frt* BfoChurfi. 
■jkoj Company, Df.pl FM9, F.O. 22559 MLlweapoliS MN 
55422 


DCSTWCnVE GIFTS Cdldf Dalaldg F HL BMJ. Dept PM- 
i, 407 Running Eirook Fid , Bimicnfftwa, AL 35226 


BMW - Jaguar ■ Metcedea- Yaoma and other cardiacs 

Ikm* U S.Oof temB BiyyeraGutdeSa.Kpfoeli OOhandiiing 
Fm. 3»-PM9 CfoNfoke Roed. Cotoe, FL 


FREE mwiey mahing moort* Leem ho** fo Mm K&JD0P 
■*■ pop cwfln jig AmLar EnierpriMWi, P.D. Bdx 1033, 
Birmingham, hM 4flO’,2-1D3fl 


FREE Grfi CMalbg. Jd-5ta^. 1015-P Tw in Lakes Dr., 
3umtef.SC 291 64 


RED HOT bargain#! On#} dealer*' fjr*.. boats p£mee 
topp'd Surplus Your Afoa Buy»* Quid*, fl} 605^.7-flOSB 
EH. S-20Q24 


FREE Gilt Catalog! Free Oheri F.MC.N.. 513 Foirview. 
HidgeheldL SJ 07S67 


CASH- IN YCHPH HARD HAT send stamp Idr details. 
Specify traOC. PREODHFAB. 1236 Sfofiecretf: DrfW, 


SAVE your carl Preserve beau fy. rr-akeh isatl Free detail*. 
&IC, S5 Old Bundiemilhorpe, Eto4>HX?ke. Orflarfo. Ca^eda 


Birmingham, AL 35235 


BDGHERANG5 . .. . HFTECH RETURNS' FOYCerbonale. 


mom. 


116 READY! Helpfoj gnrt* prapNe* yttsf family for itoum 
flartfiqfciako llond, shortages. lOaie Spills fiiwien-ergonc.es. 
Extensive cheeMtit included. Valuator liiesavlng Inform*- 


ABE. Wood Wofld'H Best. Contesl Proven. Iiwnsdible Sport! 
TOBfl Catalog. FREE! Boomerang Man. 1906-1 h 3fo 
Mon mi L*i 71201-4222 


STOP antrtrewl teak* ■making now additiva inaKpenarva, 
rv^l sold in pufo parts atnr-ea InFbffmMrOO $600. T Orfi ToulAr, 
Bi. 64, New Auburn. fflftC. 64757 


! 

1 

I 

1 

i 

i 


DISTWCmVE pf oducts win make daily etwee more enjoy- 
able FREE -catalog. CIHK Fergle'e inteepriae. 3434 E^inton 
Am Seal #215. Starter? Mu ill CAnAdfl 


SAVE MONEY 1 CM gad Nld £4r «xp4nNi. 75 page bddA 


SAVE MONEY Db-U-Yg U r|»ir Kits fof HOrtl* 3*1*1. Will*, 

Bankruptcy, Incgrpmbon, m**. Easy tfep-bftfop irtfflfUC- 

mm HONEY BACK GUARANTEE. FREE into maiiQd . 4tH- 


ghw gnA -awing and melntalmnoe 11 pa. dafenaiva driving 
■dees and mora. Send SB to Schrfter Enterprises, P.0- Bora 
m. Ledyafo. CT KC39 




WfriSM. 


BEEHMAKMG Catalog $2. We Are A Real Urewtog Shop 
Birmingham Homebrew. 166 Oxmoof Rood, Birmid^liafn-. 
Alabama 35209 


GET the F#ds about Buying a Used Cor S200 5ASE. 


WIN Petting horses. Improve odda SOCK and make money 
consislaritfy or natum booklet wflhin 30 days- lor rotund 
HO,® to: OK Media FmAutos. PO. Sok iM. Perk HIILOHfc 

74461. 


GiUnn, P.0 Boi 7053S. Eugene, Oregon 974(31 


SENSATIONAL MUfX SPRAY SIT Adpjia ^ line fo 
Pow*T Jet Friuli (16-95 fllui E3-80 ebipping. Smwaliflrtil 
Gilts. 2015 E Cougar. i.« Vegas. 59123 


PORTER S FREE PHOT&VIDCO CATALOG 
BEST in the mdusiiy. 4,000 Brand name*, uncqira end 


LEARN How Td Unleash The Money-Pwer VAthfo Solw 
Energy 11 Send EASE To. Watson, Fl 1 , Box 1 6. RicM*w, k. 
iaar? 


uniH4iai rterna-. -diaoewnt pncee and F«* **rvfo* Fgr fj*e 
copywme: Rdner'i Cemefi Store. Boi Dipl. PM.C»d«r 

Fells, IA 5061 a 1^00-5fi3-2tM1. 


SAVE Money incrawe Mneatge 20-30 1-% Add Ppwet end 
tmpno^e Engine Perfoimenoe eneng Engine Ufo Eloninefo 
Knock*. Ping*. Write: MAI, Boa 217V Spukane. WA 99204 


FINALLY, The Rich's Secrets Fievaated U Valuable 
Begaininga, Box 330 IPS Houslon, Tx, 772334H50 


RARE DEVICES. < HE OR HATTON, FLANS Energy Socrati. 
Paued&Penwtuai Motion. UFO tanwi Amazing Pro- 
ject*. Puwfoi. Mo™ CMNog I2.CC P.AR. Research, 


FARMERS Never H&e A FUi. Fill Them With. Foam 
Rubber. Complete Enformahofi (iQ.95 SASE lo; Lyfo 
Rogers Be* 119. CeJopatH^ CA 92233 


97« mom SERVICE "how W ,s manual ' 'GET 976 flfCH"- 
Ntfturad on national TV. Everylhi nfl yt*j need cu know or are 
curious about Send 310 fo. 975-fVCtt, PO. BOX 4W76. LdS 
Aegeies, Ca. 90049 


3404 Hilleresi Rd., Hamsburg. PA 17109 


SEEZED IN GGVERNIAENT NARCOTICS R AIDSI! Aufomo- 


FREE Catalog. Stocked wtn Verfoty of Gift! for Holiday 
end Ail QtoSafon Shopping. The Slorehcuse. 1Q75 
Spaeeperk Way #263, Moon-lam View. CA SHCMj- 


biles . . Vent . . Boabt . . Fu toilurt . . Thousands OtlMf 
items. Buy art Cheep - Roaeir fw Big Prosiur Free inftonna- 
bbh. Z1M53-3&M. Ext A5334 






AMAZING Angels On Assignment" book. Over 0EB pages 
or reoenl angelic eppesranpee ■ S7.&6 postpskt Byrrts 
Books A Qlfa. m I tn-rtihG-T^r. #204, Wenaiohse, WA 96301 




AinoamESBEOLPMENT 


AinCMOfilB 


PAJTTS: Army #nd tRKk pprU- Spp*e P«rta A 


POPULAR MECHANICS 'PLANS AND IDEAS' CATALOG 

— Huftfteda or ideas on workjtiop projecla, plan* for^hop 
tools, storage houaee, boala, fomitvrv, to>? — |uai eboul 


SUCK » FOflLESS. Firti can 0hly331 prepaid. (33 CGO 
[PRICES INCLUDE SUPPING) Ouanbty d EiOunti. DEAL- 
i US WANTED IN ALL AftEAB. H A J SPECIALTIES, F.O BOX 


Equ^p™fl Cfo-. P Q 751, Lwlngficm, Kentucky 40507- 

6751 

(Cortwiued tm neM page} 


everything! Send Si £5 to. POPULAR MECHANICS, PjD. 
BOX 1014, RADIO CTTY 5TA K NEW VOFK, N:V. Iptgi. 


7763. S*h JW, CA 95150 Of 1-HH-LfSS WEAr <1-000-637- 
7932 j. |ln CA 406-729-66*6] 


SEPTEMBER l%0 139 



MJWOSUPPUES & EOUPMENT 

fConllrHJ«ITro*ri preceding page) 

At rtflNATOft^ktwnilty Rebuilding Back p nc:s : 

Hedetend engineering. (k>jc 2SO«4. Las VegAS. NV 691 3S 



BffrtiSH ££>nrtscsr pans - HeiU£y Jaguar, MG Triumph 
Catalog S7.0& Sports Ciflaaica. ME Post ftepd Gtepl PM. 
Oarier-. CT 06320. C2HQ GSI-flTOI 



SPEEOtMG TICKETS PAID *>\fr bur *adar dated o' FREE 
Whotesate EferfKJnLj^ Ji <P^H^ Wtettwnr. 121 (totem North 
8W). Qr^ggn P74£9 

ELECTRONIC HEADLIGHT REMINDER BuZS*® When £if 
Sights i«Ft an. Skmple nrstalfebten fluarin need pertei nanc* 
^etaipj $& gs teterr^-ation. quantity pn-^s tram Alan Vale. IB 
fimrertechy flhrd.. Thtrnitwll Gnlarib. LOT 4P3 Apt. 1407 

BOSCh platinum gtegs ti.75 na Se«d Si.OO ter M 
discount part* r^ptjilog BL 0zj1 Outers, Bo* H&J71, 
Sa 'uSahi FL 34231 



FIRE EXTINGUlSMEttS 

PURE HALON, Fasi. EflactrveL Easy So use. Sate. Clean, Used 
by NASCAA.. CampKl. Fits m gknm &&n UL imbed Send 
S19.S& FRO Out Eafatgumhars, P 0 Go?? 563 Cocteiwilte 
MOEiOKM ms 



0 f AT RAO AH HTATKJNSi* court &wk evnTic review in 
GarftD^rt^ shtt*^ Mid methods, only SSI PP 
CEDAfltPm &m ?S05CAj. FgHongp, O- 93633 



MOTOfttVOEi, MOTOMCOOtQ^ A 
5UPPUE5 



GO KARTS, MimEKfc&s, Atv's. Kits, PaMrtSu £fl$ine& Loweal 
Pacos Largesi S^&cllan 30 Fuge Catalog SdOO 
Refundable Kn Wadd. Pept- C 14M M#ntgr Avs 
Painsra^il *: 0h«5 44477 



IHH-eiKE Kif| - 54S.Q0 Tm T*m 1*4 F&ur who* A TV'# 
plu$ EAijirte* and P;l'1k 1966 Whuta*»lft Caldlug w Ih 2fl% 10 
60% DisK.lt la - £? 00 KflflA ft KUfi, F.O. BdK 5*8. Clilite' 
New Jfi-Mv D7B24-054B. 



AI^TKW P NAWGGLDWC 



Dt5IGH B j id Airplanes, H.i r ra Gluten* Simplified publi- 
cations brochure Ss CO. McCoy fcrciift. Slirte 243, &c* J. 
Minhgttoi Bwch. C* SOW 



AIRCRAFT MECHANIC IN 1 YEARS pvtUc* 1 fin- 

ing Eteuduite [fur sdrjul :i combined wiih test injKdir siatteri 
Claras staging Jan L-s-y Me -ih. June, Sfeplarnbei . DAKOTA 
AERO TECH, Heel of Field, Fa/ga, ND SfltQZ 701-33(7-5395. 

HOMY HELICOPTER. "Choppy" Ullrahghl Single-Seal 
Hfl^iceptei Simp^rf-md ConstrLuMicw — Mowr eyrie Engine. 
BrocSMiTG SaijfiO. GDljnrKT/a. Uept PM, Saunt-Pe^nl, fluefce*, 
Cefuda- JOL EE& 



AWOAig-HOtorr^i, CwipJpM Wo*ijs plans Kits. 
Pp&5I»llerk Engirt^, SwPpiip*. C*1*l0fl S3-0&- SpgrncraH. 
B Oh PM, MeaAar Qhlah:>ioe 74fl55 



ULTRA OQHT A1HPUNE& year mund ehjOyrltent ?rve 
models, no Noame, Fti^ deiellfi Pnees, epecMteMHwia, 
equipeiB^. ^Appiv eoyrceeA m>m SeleA ^iBiia. Ca4®’og 
*1500 Q&fS Cnesbra. B<m J-101. Peabody. MA 0l» 



WICKS WBCRAFT SUPPLY riamebiPldefi Catalog IS.CMJ 
Tubing, C0i«p4tll«. HftrdwArlS., 000^1^425 




PROPELLERS - for Hovemcrofl. LlvtiallgMe, HomePoWs. 
WW GftrifrrAtfrnF, Irafpmuyiio^ 1200- Aflr^rt*t Fd 1 0o* 
1 D25, OurtlFi, 115 7S474 2 S4447-3010 



AIRBOATS, Ullnallghla. Prapesie^. IntermeMona $1M 
A$kiiy Prapo.'hM. PSD5A dd Bpnte^ »wy.. iwilffr. T#m# 
7£t346 (017] 4SK31M 



HOVRdtAFT 



HOVERCRAFT plsna Alt Saes Catalog Ji W UnNmel 
Ban Sftl. Gordon, IKinois ii?42 

AERO-CAR Art'ATng HuuerL'^L bull! e^Aily with nrd rnry 
loots Lflwnnowe- engihe- pent* 1 . Carnes une man plus. 
HowfBv dies forward, backward. Sdewaya over lesn*4snew 
wgier. Cornp^^e conBlrucrtoh ple^ end teecmjFe. S1Q.95. 
A?iGrPraii 3 c«i. Bnv 5^1 6PM. Clinton, f*ew Je^y OieOe 

BARTLETT =, ying Seuear urird- L ghi Hcrt rcralr rtsatured 
h Daownen-lary Film. "Fome Beyond ' PoMveFed By Onsft- 
rury Mijwtif Cngt™ Co.nnpleig Pl*n*S1OO0 Semd To; 
Herb Be-iltn F.O Box 1 56M, frbMi ate, WA. 9saM 

_ HOVERCRAFT PLANS A PUBLICATIONS Caniog.il 00. 
Lansing AarO-Marine, Box 276$$, Lading. Miphigap 

PICNIC TABLE: %\$wvmrf Pscnk Teble 1^ « CK^TK on^ 
piece design thal rolde iiAe s btissur hr cuiivK^n! nEurago. 

to build. ^PC-in&iSSSr Send order to. Popular 
MA^twiKi. P.O Bcj. 1 0T4. Rad® Oty StaHon, Hew York, NY 
10101 
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m^raADiOaHAItfEQlJ»*MBtfr 



SCANNING Redraft. Marine fledrOA HPR. BuA !9Z24rM 
De^ittf CO 0 D 219 



SCANNERS, Ci e, D^caun6Kj„ List; £1.25 FWWOSALM, 
346? QakiendL oshhratsh, m 54901 



SECRET CB boohs-. K4s partt. fnioraphanes antennas, 
freg counter* qstslcg Si Selnwi Etderpriaes, POB a?6S. 
Carpoe CHrkfli. TX ?&4M4>&9 *612) 



ELECTnOfJCS 



'"EASY !o mint A^ametic vtKtmnlc devico keeps ani- 
meisewef y POweduHlmad-BupMoniconiniryiten ftefrioia 
pglwrtl alen. Sani^r mlorm^iixi Stb^mjiirr. *$ Hapgbft^ 
Box 439, L*gg*tt, Tnixua 7735Q 



BLGQED? WIRETAPPED? find out Ml CdUntortTWi- 
surea eqoiprranl: cateJog $ 1 . Cjpri Eleciroaiee, Bon 589 P 
Bayield CO in 22 



OETECTiON - Surveillance, Oedugging Kite Laiest High- 
Tech Catalog $2.00 Deleciidh Syiterra 2515 E. Thoriftae. ?8- 
864B. Phoems, 



Ml MATURE iKa James Bond Catalog $3 00 

F4P Enterprises. POB 51272, Pa&s AUo. Ctirt 94303 



LASERS, tflun 94 Write MWft hnontna. S*S2 «sl alia 
#340M. Aoan^im, CA S^>4 



ELECTRONIC Kite! Voice Dtegr^ai Fm &usr?- T«h- 
bhgnp T n?:ri£smi!Ld-^l Rhona &n^opi|! Mgrpl Cftelpg fl .flfr 
HANOI L^-uwidi.lloK r5847, Dm 2ftH. T*mpa, AZ 652S2. 



HAR& TORINO nJECmOMCB ter privates mweligitcHi 
$3!<s MOjntyprt>f*Mipn*4*tSand 44Mn^* Fbs titflldg 
Hunierex Be* 12922 NC 271 1 7 



COMPUTERS A SOFTMADE 



FREE H'-rjnrptH-wr. $1,000 + il taam? r*$jte teenang O&m- 
pNte P«fc*g*J13.95 J L/Fich, 31049 PfctfN Hwy. So HI 21 
Federal Way, WA 981505. 



FREE IBM SOFTWARE. 

NEWSLETTERS, te*h help, more, SLOQO ntauibers. Seftd 
SI DM ter 1 year iremberairivp la IBM Cdtrspaiible IM 
C34om>, flax 29Cflt 2, Ft. LeuderdaJe, FL 33329 305-962-901 9. 



FANTASTIC BARGAINS in St4(iVan? hOr IBM CQMPATT 
BLES, APPLE. DOMMOGORE Sankf $2fXJ ter sarhplr disk 
and ceteiog, lelunded with prdet Cam purv Companion. 
+55® Ffeg. 105 . Lantasler, CA B353f 



wraun tv 



FREE CATALOG - Syilerrts. Upgrade » SAVE tfU Haue- 
toP. Uniden CKvarral. Etc. SKYVtSlON, 2D17 Ooilegew^ r 
FoiflW FfllKu MN 86531 - JIS-TSMaai 



tTHtEgtASgTTTW^ETC. 



"SCRAMBLE FACTS" Oai 71B-343-CT3Q eo nea? e 3 
rnintn:* wwtty jKOffrmm -ewi the iitevt (frv^apruente in t»^ 
sate Ire mduTiry 



TMOUSANDB OF OLDIES! HArtHifr+ind 46 rpm hh rfriorda 
i-o-m |p-e Iasi 40 years including pop. country, rock and kGuI 
Send 22.00 ter ceteteg to ^rrwr>CBt> Pw. PjO. fl€i« 6645$ 
Dep* PM. Lob Angsiw. CA 90M 



TV, VPEOS & VTCO EQUPMENT 

NOTICE ; USE Of CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS. Sclent ■!*: Al tenia. Ufirr^te.Ont. 
Zenith, -r+andin Many crthe*i ■ HEW" VIDEO HOPPER Th* 
Copy Kilter V 5i M-C £ Anex. 1-800^2^7622. BAB Ing., 
4030 eae^O-Hus Dr , Ea^an. Mtl 55122. 



CAiUi TV Convenera, Fiflwe let dealing any chanrM 1- 
3i3kt?9MiM- 



TV, Tunable Neleb FlHere, Brurtme $1.08 □ K Vldav. 
flax 53 EC25. hlargate, FL 33053. l-C305J-75Zfl2ffi 



CABLE TV CONVERTER. 6 Wp hb oniy th# b«l lew phis*. 
wE Sh:-b COD. $2 00 ter L-d tetri Aoe ^ruducla. P.Q, Do* 
Dept Wl. SaPOL ME 04072. [20?1 96?-0m 



MAKE Mdney Willi Ybur VriSag Fute ^tsks 

ConlroijracK, Dept. PM-a, Box 647 Ha*e, K3 ^7601: 



CABLE TV. PRODUCTS - Wr- REPAIR, TRARE, Rny and 
Sfltl £jb$ Sal Sew 1-612-54HS83 



CABLE TV DESCRAMBLERS, cenverre^s. libers, end 
more. FREE 14 page ceiisicg. YW Cabte, 12062 S.W. 117 
CdUrt, Sulfe 126. Manu, FL 331S5 30CM42-9333 



BEATLES CONCERTS VIDEOTAPE She* Sla^im 
Tgkyp, WMhingldA, hfegitat MyftWvy Tour 110-00 0*ch flit 
Pbur S30.(M blua $2 50 a" ppmg VICED WAREHOUSE. Ban. 
1181, NepLUhS, NJ 077E3. 1 -800-237-3064 



CARLE TV ^cuKT^mtie^Can^fr-a. Year Wwrtt.nyy Cat- 
*i.?g i2 08 Lw EksElronhpg, 527 Thitfl Aw.! 

S.nt= H6PM, Mni York, M.Y 10018 Intermwkse, S212>863- 
3544 Orders -&R^ 1^00-622-1101. 



CABLE TV CONVERTERS, Hemiblas, Kit*, AtCflssOda* ■ 
FREE CATALOG - ARIZONA VIDEO, 7730 £. B^oAdirty, 
?F10§, Tutrnn, Arizona, 85710. fHE$ 323-tS33a. 



VIDEOCYPHER SATELLITE DESCRAA4BLEH kcnomahcs 
l^omptele Set Audio and Videoi Farrs Lial. Much M*ie 
*14 96 The ftwftHH P.O. Sent S76, flvwllla, NC 

20714 



NOW 45* vm® MOVES11 ifo rtwrUersh^iw No d*liy 
charge Th0as«rte4 of iictas available Agphcaftwn, 1 catalog 
BOO JS-f Vteso Co.. 78 Mitchell. CMp^. 

Fkn&v^eneft. RS 02307 



CAMPCTS ft TRAILERS — KfTi, PLANS 



QUAD YDUH OWN - “ravel fr^lr- - Fifth Whiter 
Molorhonw - Compef - PlckupCoeer r Pint ■■ Pmwm ■ KK*- 
Cauog 5t - Gten-L R-Vs. 9152PM Rdaecnn*, Bus 1B04. 
Baffltower , CA TO706. 



172 TRAILER PLANS MsBitweyete. UiiSttjr, C*r, Confltve- 
r«hn-SbofMl. -Sirean 1 Jinab, good teokih$- easily bum Celsteg 
*4,00iFiefwdeblflL Tag-Atong. Box 15107. Salem, DR 97300 



TTtAILgTFWm 



TRAILER Pmrttf Mtefty Ta Find B^ri* &2 Ppg# &K4!Og 
*2.00. Dyers Tiileri. 1 SBb Aub UWI 0d . RDLhcster UKhag*n 
4B063 



torn OOtBCMRDl TRAILERS, & 
KITS 



BOAT KITS - PLANS - PATTERNS - Plywood - Wood- 
Epoxy - FitMrgtefta - Sieei ^ «u min urn - WORLD’S LARGEST 
COMPLETE LK - fl VTO' 5fiH9hHEs - Pdwetthtaia ^ 
flpnrtboate - Houseb^ets - Hydroptew - Tiuv^HhulM - 
ft L rjboute - Duikboste - Canoes - Kayaks - Dunes - Ptime- 
Mulllhuiii - CATALOG Uoo EAlruxal |Gj0Df intUu. 
internjh^aai Celftteg and Supplm Colateg lEpbKrts 

FibanP»e'FI(rtMicm F«m)-600*( Amrteuf fcalburidi *9". 
$6.w ■ CLARKCPAFf, 16P AQtMMhA. TgnewarvJa. MY 
14139 



BOAT PLANS - PATTERNS - KTTS ■ Hundreds of bM.g^ - 
7 J J6S r - SAilbdAlA - P*w«rt**fa!. SporflW« - Howbodte - 
P.-iwbOalS - Ckraksoett - BassbDilK - Canoes - Kaymc? 

Hydroplane - D*raaa - Bpmraitera - Smplm tor^butlidh ■ 
Prawn irsitrutf tens- - TremeMtoua sayl^igs! Giganlic 109- 
page CAT ALOG $3X30 ($4.00 Aiifna*J| • Inthrfea r.-ee "Boai- 
thhteing Supply’ caiaiog ■ Fiberglass ■ Fastening*- Glues - 
□acw-s RpuakjSinnary ■■Pa3^ygripPB^^y^teM ,, FTWIUftJ $2 90. 
GLEN-L MB H«ttnrA Bd^r 1»4UP, Bedftwer. CA 
99706 



EVTNRUDEi ■ NEW IM7 Bar-JAhU - Top Brands ... Oil 
now *200 lundring . . . Stott McCuHub parti . . . 
EiWr# Merino. §19 Mnrrick R*hkJ. Lynbrook Ne^ Ydffc 
11S63 



AIRBOAT PLANS, PROPELLERS, PAflTS. Mew IB page 

nfO FI -Off. PMA. FOB WTE.Wtwgwv UT 640M 



BUYIHG-BUILDma i bOOl? All Jp»tlaure boals require 
aiaie and ledetaJ reguletten*. Frc-r d^Hilte GartfCb 6ox 
1460b. De-iron. Ml *B2l4 



ATl-LETlC EQIMWMT AND DODV 
BUUMG COURSES 



BIGGER, Mnrfl powerful - UtftvrM Free BcrckMl 

Uft-totrm, BdH 6694A, DtlrdU, Mithbagn 40240 



KUNG-FU f-me Lee«™ Sand $1 .09 ter tarttga. HcLtea, 
Bbk 1758, Odpt PM6SI. Horwluhi. Hirwali a^0o6 



MUSCLES Art uSfiiiiu BhAk-B1r*ngdl F*«tt Few Dptfllte 
Trifld, £qM 120440. NC 27605 



HBMWflc WQ<LE^ LURES 



FREE Sinker MeM CAtUfj§ w 100 makte 25 afw» 
Can^ s. Box 220PM, We?! Htwto*. PA 15099 

(Cunbnued on next page] 




FKWKL TMXL£, LURES 

FAMOUS FISHERMAN REVEALS SECRETS FiaJl Bertsfi" 
a greai book expls ^s in -da^l l*ws£ time sld st^rei* prawn 
owf and over For must (rah. Onsy JSJft + il S4H Raetfse 
tooira. 2564 LinixrtPi Blvd . Suite 101 9-B. Marina Del fiey, 
Ca^tomift 9&&1 



GUNS, DEPOTS^ HUWTWj 



WKTER3 ar-c Tripper* Fr** 104 Page Supply Gslatoa 
Qvh^Wf Suppha*. ft-3 Etopt-PM V* 

£4055 



BEEMAN SUPER POWER ADULT AIRGLIMS, Pine Fste- 
affns, Magnum Sllngfilwl Guaranteed best price? Spr veiy 
Lives!. OnescceHletf po*er yah but more importantly: un- 
equalled accuracy, logger ac'ion durability, c-^rwaMp 
pud*. larqesl U S sates 9i LrteSime Repair Policy. Mention 
ddd# PMC tor -Free Airgun GuktoFitoarm IntormaOon Add 
3i tof filBCinAil Be&nwi. 3440-PMC Airway. Sarta Rosa, CA 
9S403L ^676-7 9ffl 134 hcuraj 



ENGINES, MOTORS 



BUT WHOLESALE! 1M PAGE ILLUSTRATED CATALOG 
OF REPAJR PARTS FOR POWER AND NOW- POWER CUT- 
DOOR EQUIPMENT. Ph !b Ipr 5n^ll EnqtftH, Lawn *nd 
G&'den Equijwrwfli, Chainsaws. K&nx. Min£»ilu es. Mora 
hcludet SflfvtDe Manual a. Specialty Tools, Aocfeasrl®: 
Setto 44.30 Sav-On-Paits, P.0 to* 45231, DepL P. 
SomarviPe, MlAttZUS 



SMALL ENGINE TROUBLESHOOTING GUHCE Send E7 96 
to: Ezkto Enterprises, P.Q. Bo* 891, Fremont OH 43430 



WANTED ■ OETNOIT OffiBEL 149 INJECTOR CORES- Ca 

Hunter. (BOOj 531^34 



TOOU FOfT SALE 



BOLTS, SCR EWS. TOOLS, WHOLESALE. BtRECT. -Guar- 
anteed. Catalog $1 CO iFatondatre’- Ctmmo\. Dapa. 44, Bn?. 
65 Britte* VWKtons^ 53104 



POWER Tods At Discount ibices Makila. Broc!* Fteud. 
fm> Catalog toavnr Tod 4 toppiy. P.O to* 8947. Gto*n 
P*y. W3M 



REPLACEMENT HARDWOOD TOOL HANDLES High 
quality, h&w ftssi 1 Send $5.® (rftonttebl*). Oiftrk Handle- 
CdLU&g, Bn? 3WM, furif<a spr in^, AR 73*32 



Flashlight Sttemdf-htf* leases -:i$ own tight loc-useu 
direclty on your work area, 3 Btot hoards, * philltpL T rote 
punct* Butteries not Included 46 95 + 4240 Pm Ind 
resider-te add sate* tax Treasure House. 142$ Wall Si.. 
South Beratf. iN 4^15-1137, Sasi^rc^dn GuivanisHid 



UPHOLSTERY SEWPJG MAQKS 



UPHOLSTERY Barring MkHIom wllh Walking R&el Com- 
plete reedy to uae-enty 197000 Thqnipsscm PW2fli- 

AVAJLABLE FROM TOUR LOCAL DEALER, gr*r*t*r direfl 
|M?uter Dhnrg* Yi^ D*!hg M d g IflC., PQ Ro:-: 12110 
LubbOdk TtoiAf i§cfij 744-6774 



MAO-HEItfr, TOOlJi A. SLPPLES 



r METAL Guiisng UlNs S1».» Taag, 150*3 Factor. 
indUMiy, 



METALWORKING FLUID tor an rypes maohlnln^’g^ndli'rg, 
increases belLdlnc Jite up to 30 limes Lang last r 5 . ^ a -e 4oz 
f4.95-rl.0» S4.h MG'Wisa Cdl-N-Ctevi P7cd4#cte Inc . 1 

Bo* 516 . Dwtewii e. AL 3&m. 



BEST Pntttt. WdcdwdrkW Machinery 0*^1^, Fr^ 
Mcwnigun. PM&3S. Johneon c^ty, HlT. unjg 



SMALL FOUNDRY Fur^aocu free Marteuna. 

Pyv«m«S Products. 37% South J3h Aweci«. P^raenlx, Arrama 

ami 



LUTHER M4lis, TcoH New tMakig SI .00. BM Ridae fltok 
533V, Hurri»n4. WV £5^. J04-5fl3“353e 



LATHES - INDU5TRlALH0BfiT FROM E325U0D. METALS, 
SUPPLES. LAAQE CATALOG I2.0C. CAMPBELL TOOLS 
J3nd YEAR. 2l0thD SELMA IHL, SPRINGFIELD, OHIO 
44606, t4l 



STEEL, AlurtUftute, Bte$S— Sheei, \Mf. Shop £upfilifi$. 
Fang. WrvlB- CEI, PP.1 Ba* 163, Cunwoni. IL 8M2& 



BANDSAW BLADES. Any Size. Free literature King Saw. 
35+1 Tidewater Drive. NSdri^k. Virginia 2G50S 



TUBING Mii2fi*a ism rectangular ara® V A VjT m Z X 2*-r 
^ 2- 1& 1'ir ^ S', IIM and prices SlmoUj&a. Deg-t A 34® 
Bre*ituyllte ftd.. Bteckavtito. OH M14I 



PHASE ccmwrter. make your nwi any Ih tee phase 
Knfipmeni Simple ihespensiw corw arsian. Carr^aie 
plane Ji S ftO. into aviii a 2ie 3 1^-376-2 17 1 . Western, p O. Box 
+9. Stances 5N 4T4S0 



SCrewuriying BITS, w&rida Grcarea. sete^icn' 
SMMkeV4. 53^1 Le-ngrtond D^ylpn Ohio. 4542^2940 



LATHE OWffiRS, Quiet: Change Twl P«n. Slangy St 
559JOO Flans SIS.m KRf, Fids 7$3A. Si- Hh?S6ph. Ml 4^65 
51 3-420-7 D50 



LUMBERJACK Cham iCiw f-iiwiTillr; pn*r:r liNHl firowfi 

Eng^eeung, Bex 43, W«L Point, CA ^3^55 



GERMAN LMhd High sccurscy Write: CAR 

industrial, 5550 Cerrito *F, CyprK®. CA &0630 1714^ 935- 
3335 



BANDSAW nr tiirgler dimmteton MWmjlr 4-J4 H,P p^rts 
flr kite Milpbla. buiW 6.1500 Ltoatumtt. Plane S£5 Sedo 
CnnELruCtart, 70 Frjrb*3 Si.. E^l dhi^rllbr^ Cl- 0@106 



ENERGY LAVMG 



FREE ENERGY! Futfl-»ess Mgitjr$ Ang 0€fter4tef4l Amg^- 
Ing Principles and D^uii^:. HM. R:'TP Bawling Green- MO 
63334 



M INEXPENSIVE MONEY SAWING iNiROY^ELATi® 
HOME PROJECTS. Skih Gmph 5 50 page Soofelvl. 9SS0 
Advanca [Jaoiea Bnx 35,1 176- Mgbi m, Al .1&G0& 



SOLAH II ALTERNATE ENERGY 



SURPLUS SOLAR C^LLS^ can«i&. magnetB Huge se I ac- 
tion I Cetetegi J2--flettin^bte Applied Photon ottalcs. Box 
2773, Srjiuirlnn. VA 24401 



SOLAR, HYDROELECTRIC, WIND FQWR equipment 
CATALOG. |3 03. U.5. $500 luraign, WE SCO. Or-v 0% 
hedtfay, CA 95S60 



NEW, tuait?i way Id- yu >»lar‘ Send SA.SE to. AirAgn 
IndiAteiaa, fts* 2K430. Ttenpi FL 33637 



OOMPUETS Solar Electric Generator (FixFlovcKarisi Cata- 
tog Include RV CiiPin, Hnme t^ils. Sote> PphwrmJ Walx- 
-ii-np. Sirteiiw^m. FiBsfihghia. etc. $s<K) Solar suRVtvort 
SHOP, 533 fejuth M^Com« 5I-. Wichita. Kanses^U 356- 

943345s 



HOME CRAFTSMAN 



STEAII ENOJNE K3TS Powe^ models at aa^inga 1o you! 
Sfmd II W toe IdmaSure P M RrMearcti Inc . Dept 7 RB ^2 
Bo® 39, WeiitHile WY i4®§ 



MAKE WOODEN TOYS, whirligigs, -doll hounr-^. clgcka 
7'is4iC 6&k66. iwea^her inariuiRinnh :: UHa. tornHuns! wdh nur 
plans, parts- kila, bociVa. supplies ■ Catalog DO - C&1 d 1 434- 
4335 - csienry Tree tieinrate. Ohid 43T13-D365. 



LAWHGAROih OfiNAM^TSr C^oale dwcoranive yard 

pnimais, hLittor'Iins wtisrligiQ^ Mgr 15 mprp-i Q.-^f 

100 pultur'is Plus- w<>o;3i: vif1 ■:; n. I . j I i~i n J7. 00 S^N^todipn 
GuareritMo:! fecente 1GP-93?, Be* 73E7, Goait -m om7 



WOODCRAFT PA YTBRWS, wwndmlft, Wiping Walla, Bird 
Houses, feeders. Flying Duck. PheaBate, Ouldoor Plamers, 
C analog Si. 40. iiftap uS 27 Norm. DeWrh, 

Michijan 4B$20 



FA UOfllTE WOC35 TOYS, Piti terra. Pam. Whpoto, Cflfcpl^ 
&1 K- Toys and Jays Bu^ &36M L^in. WsSfr 06234 



FlJLL-SitE FFtOFE^SiONAL PLANS -Cataksg:|2.0O Orer 
200 protosaKNTaAy designed plena tor building funrviiura. 
Trijwtrt*r>rifll Earte Amer *c*n Fumdyre Ino . CP-EW 

1327 ECtndate A*e„ Stetwiaw, IL 60025 



CEDAR DECK PLANTERS, J mm* Plnrin $4.00 H -^Ikyy. 
Box £0< Whiting. Iowa 51063 



COUNTRY WOOOCRAFre - SO SeteHKl Pffls&fflig. 5-5.00. 
WlUtann Pitts. Box 1B13Q. Spadanburg 3C. 29313 



CAPTAIN'S BED. Crwt tor a -cna-d'a room' Buito !hia 
e£dnamflL 3 l- 3 -piBc 4 i unit w-a dres^r. iciisjX And 1 5 «d.. Thp wirl 
la aufl-ouftded by gu&rdnila and Ilia securely slop the 4- 
dra*er dressy and desk Aieo -coniainii shet^es- To/ tx&anta 
a r c i-ten-y or sidce tor dQing home^o^. ^ea ^< i 5 and 
wnbng. PC-i B50— S6 95 Onderca^slrom Popular lae^hBPh 
ic?, B-ns lbl4. Radio City Stftign, Ni*w Vorlr, NV l#1$i 



WQOO, WOOOWOnKWG 



AMAZED WOODWORKERS NOW MAKE S3M DAILY 

Mak^^ifipteehll^S(jlem Derails 12 Phdtes 53 Da Etoducia- 
tHa. WbotSworitefiL ID Commence Drlw. Mooraswlle, ind 
46156 



plans h blueprints, Fttojcrrc 



W A t£H F a LLB lRDG A Ttf — Fan la^s 1 c GBfdeirCandscep- 
mg Aedeasery. Es^y-To-Fottow Detailed Instrucltona - 54 00 
NorlllWPPde. Rt4 - B0« 4347. Gfeyli^. Ml 4973S 



EARLY AMERICAN PLANT STAND Guild yOu t vtt ri wi|h 
wy to toller prints W S^wmbly |fl!rutii(to4 SWkd SB 75 
to. RRD EnteFpnW- &0* 1 23? . DSiflflfl. Ohm 44318 



BUILD an ELECTRIC ALUMINUM- CANC RUSHER Cruah- 
tiWcw^fiMr mimilC- Plans IS'K 0<rwo4d Dirtributors. Bon 
32543, Mil &54P? 



LASERS: Plsrti tor 5 Ptesn^i Lase^ J10; LAZEX. 36 
Winslpw Av . &pmfj*Yilte. MA 02144 



t<mtm home 



MESSY OARAGE? Book gives delai ed slept 1o a beeul ■ 
ri/- 3 ar^-s 54 yt plus £.00 shaping. Mc-nev bach guaran- 
tor? W^&on Fto^^hlng Comsany. P.C- Box 2T&4B3, Sasi 
Dim. 0 92128. 



FBEHOAU 



LEARN HOW TO FIBERGLASS Easy Jechn^-es loz 
Rvpeim. Conslrvctton. Bdiite. Autoa. Ftoma- Order Direct 
§*VV m swto S24.S5 tor -10 Min. VWeo A Lis; Rto^es* 
Edut*ii&nal VktetH Ltd. 10 PrugteM Ave Nashua NlH 
<Hm ^yW|- ViwMasl^teird. 



PLASTICS 



CASTOLDt Liquid P-ssiips Cryalaf -ctear, cpUms. Fur 
casting. ernibEae^ng, ccal-ng 1 be r giasi rq repair^ and 
naprc>Eiur,i.n^F wiite cnjr t&tfd Mehi^ Suppltes. Cetakigi £2 jJS0. 
CABTOUTE. D 9.pl. «L PM Eto;< 3&1. Wfimfetoch. S. G009& 



DO IT Y04JRSELF 



BELT BUCKLES Ipr pptn* pr idpnt^ Sfwral?y PlKlKtes. 
je*fi 3 ry nKHufflingi, cu? Sdnw. dwA wort?: WhdlKsate 
Lstaldg 25C. Etojdbe Carp 506 ^ ICnh fure^. Wnn^mt^. 
Wyoming 82201 



RADON TEST KIT. Everything iii.wIik? to K5S y:njr hpme 
log radan Send Sig.DOto. Rm^ Prnt«r.li;kT- Sc-rvirna Dept 
Fs. P.O. &DJt 153, Hutfnmel&tortn, PA 1703& 



CCttfVERT urn -nery milk into reel ptosl^c. Mu?yy j>pssibte 
L:S4i F^itiuIu and insl r 1 j i.:^ ici rtr: SiKid J 1 .00 and AlarrQ to R 
G . P D. 3204, Rld§4wctod. N.Y. 113K 



HOME Apfi&ipnce tepeir manual. I^lu-des plumb-ng and 
A-C- E^Ay to rc-^n One ^pair jMyg tot book. 30 day 

,La r LJiil<H: §6nd |12.5£ to: An twi? Service Cd 14100 
Ti^maJ Dr. ^1724, Aussm T&xitr, 7?72fl 



ElECTHOI^LATiNIQ, Complete TextoK& Etectaeflaie 
MeflaHieaNonmetelisoa, Sti 05 Deteiis F#ee Trapis, Palm 
e^y FL 



INSTALL YOUR OWM W WOUND SWU4MIHG POOL tot 
AS tow as$ 1 , 895 JOO. Chanwiiih ^odIs. Rt Chn^wir.k PA 
15024. 412-274-346Q 



ARWWHEAD Mekong Inaxpe^eive HabbY Intormailto-i 
Si 00. Ctommona Cra»#te to* S012-M. Centra! &o*nt GR 



4,321 Cstflngs Ufted. Sources lor Anything 1 SS.OO 
Ehntotory, Dok 5242N, Adanto, Geprgte 30314 



CENTRAL VACUUM SYSTEMS install Youf Own dear 
raiuatrai&di instruciiana trachures, parts list. t?.®. WBS, 19 
Hirtror Ave Nas^tra. NH sSGOeo 



PflOJEtTION TV ConflH your TV to pnaysen 7 toet 
ptetorp . Ewy* Res^te epmsHrabte to 42.500 presto's 
. FLAMS AMD it LEMS *24.» Prx/r?Miinnit= System* 
dvMlabte . illustrated Catelog Tie# MACRDCOHA 
i&BA Ma<n S?re«h Washington Crossing. Feiki^yNi^ 
18977. Credilcand Gtoera 24HRS iZI 5| 736-^70 



PLAN Few Jtome &ftun!y System Me^ Sludto, lift 

Rathfci'jrn Ftoad, Islhrbglgn, QtolpriO, Cnrjid,! \flyA I H7 



6£LjF POWERED MAC3HET MOTOR. Soaie it up, pa*f*r a 
generator, toms^ate pinna and Instrudiosia Fatenbed, 
oti shemariwi ftoiSOto Motor. F.O Bon 340se. BasMten Tn 
381^ 



SAVE THOUSANDS OF DOLLARS an you- honrifc nr 
tKja&fegsa iriorTgsqe Let a reined raai ettars broker Mnd 
mveator show you hd^ f r» BAB B&x 39 

A, Mftflrid. NY 13e^ 



rC-iyteHtuetf qp- neid p#gel 

5HTEMBER f^Sfl 141 



DOITTOURSUf 

m YOUR Own Gb or Motpomt W;uh*r. IQD^W. 
pfchtra-il^ratatj manual nteLra M e4fy; !£■&§ plus Sfcl.OJ 
GMiKHnfl. A-Llrw SvmCm. SI? M*ln, LucttLsto, MS 39452 



CORRECT HOME ELECTRICAL PROBLEMS belo^a mJI- 
mg service vnifl 5*md £4 50 4 50e postage fc' easy W 
infc*iF*lfin=d b«w&l*i. hf. Bodge, 'to 651 26 f ucsor*. A£ 65726 



POUA-CH9NK Log Home Sea am is an elavtoamra ’ito 
efsavkbig ftfVEcKlK^i -y designed la eMl end in*ul4fe aJI 
of toff homes kkml tar mw of mWing 4fintfiufW. S*fc - Wy 
to use. clean wntfi Map 4rto wrvlnr. F^f mprtfi tftfnffir-flBion 
conlacl PUfTiPCbiph Sy*t»rti3. Cfepl. PM96, 1 7455 N £. 671h 

Court, F^m*nd. wa 9*552 c*»i iS^sosa 



IDS S##nl:rRcally tested Aims Copy rig hted Formulae Far 
HamafAuto Us* 12.00 Ult Uni<p« Distributing, WS1 AispgrL 
Frwuy St*. 10SPM. r^ing, T*a* 7506? 



ART^CT^WfUg 



CLOCK WORKS- Wood CkKk N*nite. to^hnund *ip- 
pi-ea bill buc*l**. cut *t*n** «: Whotetele utrteg 35* 
EloiitoCw, W# 1 ^ Iflh KhMiiuid, Wyoming B2S01 



COLLECTIBLE Art Birtl. (top, toll Stamp* 5 frwte 
Catalog tljDO DttfW?. tttfl. PM-ffft. Sullhin. HL HIBSl. 



STAINED (55-ASS SUPPLIES: EKCfTlNG SUPER 

CATALOG PM J3.QQ. CQHAN-SMOLE5 SWDliSlRIES, SOS E. 
SECOND. BOSTON, MA Ml 27. 



"GETTING Started In Stained Glees " £1 00 WhrtW*mr*, 
Box SOflET, Hanover. Maas. 02339 



QUARTZ CLOCK UQVEMQFT^d^tats *1.50, epoxy 
’Biin >7.50, Ml prift^s 95c. music inovemenLs Si 40. com- 
pete ctdCfc ki'j js.50, components. gtian*— mudh more l W 
page urtHtauM ceiaiog ts CO (credited}. S h wb3'. P 0 to 
*53P. Andmrer, NJ OTttl44tt. 



o^jmxjMNG. coMMmaAL Aim, 
S^FyUNTIW 



CARTOON T W $m and Uoneyllt Fr ** Baob^Fi ! CtrtWmi. 
to 406 14A, DMFtf, Mstegfcn *82*0 



LEARN Sign Painting. Pin griping. Fnm C*e*Ofl 
Kaufmen n Company. C*rtartO*rt. Mroouri 65023 



FREE lMO<45tt4 Sifln Painting, Piiiftoplng. 
hirtwo<xt. S94QC W Pina, 51. LciuiS, MQ 63 506 



SfGH PAINTING TRAINING COURSE u deo. VW One Bara 
LMtertn^ Taonnk^uai VW!i Lettering Slpnt Free Brush *«fh 
IxMli Vol-yanw 642. BS e#ch CS4. 513 Hawihomp. Fprt 

Iffnfl. JN4SS0S 






FULDIO CONTROL Airp'&ries, BOJSa, HflNcopWfB.Supplua. 
Big Da^nuni Caialog E5 00 irteFundaycj. Modelers Supply, 
Be* 31 OP. fedacttc. AL 3EC24 



W0RKHQ Gtwn Moduli Kisa tawmblriL Nuw Running 
H Pw FylhCotnr cnalgg 54 S5 nttundAbb paer 100 
Mudah. T rac j !dra T+airtt Can, SiMoffciry Ermines Manna 
Engmaa, Aciiesaonea and Parta. Lange Dlacou^tel u amo nd 
Enwrprrsas, Dwt Pm, B*a« M7,Ate*wd™ Bey, NV IHOf. 
6i>ir^ir7i 



MAOCIRKX^IOK^ 

vasrmuoAJCM 



FREE CATALOG: Ventrltoqiitom, Magic, Cldwnmg. Pap- 
ptflfjr. Ba loaning ! Supplies. Inatrucucn EFUertaln Succets- 
ftily, ProflttWy 1 Maher, Box «D-PM. Lrtie:on. Cdtorado 
flOlM 



FPEE1 Workf* Lading Hovhily Catalog. 1500 Jake*. 
Fricks Suanou, &p*r1s Juhnace-^eii^h, F-01 

Bradenton, Fla. MM3KI796 



LARGE Magic Catalog. Sahd 63 00 Helundable with Uni 
order. Winkler^ Warun^jw oS Wonders, ?4S Doyle RpkJ. 
Oahdaltt CT 063-70 



HOMES A COUfCTlONS 



PLASTIC Modal JUiplane Kite CjUqq 5' .00. Laura 
Kitagawa, 1 267 Oorrwr Owe, Mdntarvy Park CA Bl 7M 



MAB 6 mtm CwWrttblw. FREE teutog 

HMA, Bpft 1BQ6PS, UlAyetH;. CA 94549. 



IftUTAIW MwdMw ^teic^ie tiflO. Sa^n^lpn 1w*if 
S6.00 Vwrwn, 1307PM. NL flaKl^n, NV 11510 



1 42 POPUtAR MECHANICS 



RAGS 



FLAGS - U.S , StaM C^nFederH.!®. Foreign, Historic, Cu*- 
twn Citato^ 51 Brwrtrd F|«g. P.Q. Hpa 05M - PM, 
fes’wja?. N G 2H10 



DECAJ-S, EMBLEMS, W7QCS 



CUSTOM EIHBFtO«EREO EMekEIIS, PINS, DECALS. 

Free ^tato^Quotos Kush Sketch. Stedn. 61 P N-V.C- 

ttiDH i2i2»Hfr-£» 



ANTIQUES. I1£LXS, ffsCHAN GOODS A 
CURIOS 



FREE List -to Serious Co lecicra X.OCfl me. an Artrfecte. 
PetSL. Spears. Aaei, Slale, Beadworif Cismto Trid^gL Bok 
969. Murtreseboro. AR n-3S4 



INDIAN FLelr^g Lid 50c. Irioem iLcatiOh Guide Book i M .44 
ArrdwlHad ia-rtplos 120 0C- SeufleTs, Deeded. MO &4T4t 



mbjtarv mosigma.etc. 



U.S- MILITARY INSIGNIA Large Cate^E- 6?.DS5. Saumtefi 
fr?>: 3133RM, ?L 33530-3133 



STAMP COLLECTWG 



50 YEARS dd VlHaen d!*tercnt Urirted Btafes o^er litty 
yeare old-SSa Mnrth B4sg>fwi.^ Jay-on, Bern CtiJ*. New 
Ftochelle, New York i06W 



FREE Gft Whh Fir* Pt*rt;N»P U.S App^l? Arto Wert? 
List Sfl^rriGa. ?0* tor Handling The Stomp i«>uli#ito. P.O. 
Bni AM. M^i$gn, NJ. D7&49 



FREE! Big Cacatog - New asmon listing wousends csi 
ba'^ama jm> U.S. end 1 B M A aiam^. packets a bi n?. and 
asMSMr^s As® stomps o®t -agpcc^l. ftoy only wh* 
you lw» Return balance Ewwnpfly!- Jintoitown Stomp 
Campany PW- E96PM NY 14701. 



COLORFUL JAMAICA RACKET only Hk . ftargam approv- 
als. Kw*p. Eo« 101. Sptoti^wld, Pennsyiranift 1H76 



FREE $1 00 if&n Frsl appruydla. Q adlev. B utl 42S, 
Midlothian, VA 231 13. 



LIQUIDATING Trenendius Old AoeunWlailpn. Ba-gam 
Liils Frw Atoialo, M*yna«L MA 01754 



FREE 25 World Wrde Stamps Plus Free CalaloguB Wrih 
Over 2.000,000 Stamps. No Approve®. Jefferies, 3490 
Mki dieoeh. West Bloomfield. Mi 4fio33 



50 Dff FEREWT Qto U.S. &*w*frt 1961 and 1 339 ■ 61 P0 
Rdush. W frtt NHfl^i«ld. Qhto 443QI. 



OLD U.S. iiarnpi on appeal Sfiomen. Box 15356E. 
PhiladBfcfm PA i9i 1i 



FREE! 9urprivj C^Otfien Wzto *pp^/el*. -C^huriU BO" 
750m Petolunto. CA 94675 



ONEI Twol Thhee? Coni Stamp .ApprovaJL*-. rtega.'dteas 
Cafitlog. Ktostw. 4i&4 SSmt St , San S>aga^ GA 92106 



BARGAIN 1Q0 World wide Clamp*. 25*. Qujsldy Apprc^la 
K Peftei, BUjt 143, west BvuldMd, MA ff!5B5 



FREE S^Canedlart stemps with approval request Brm*'*. 

P.0 to HU S*» Mldte CAlitomia S440 t 



FREE y.S MN p^torial sel ^pmptoto, Mins epprtHMifci 
ineto4&d Hilctefrfartd, to *B&7. E*ftto Cl^a. Calttomla 
9$£H>4 



WORLD Wide- Stomps nuu.-i’K hn bogto cm approval 2f 
and u{ TRUST STAMP COMPANY, P.0 Bos 1DG-P. 
Jamaiea^N Y I14G5 



tjm WEG U.S. ti« Appmvwi-g, Allw^ At^es^rtos, 
SuppliW ShwMy P^rie^dn, peps, IDT, to 2936 F fc Oalbto 
Tmxfu 75229 



106& Slampa $2,961 Guarmlnd 1 wortfi of^er $3t? at stan- 
rfard tatotog prritos 5 •Mbftey If jvsji dMighted 
Kprtfrtdto, QT^9fk MiKnrd, NH 33055 



BEGINNERS, valuable Canada. I DC dtrfewrt 52 00 
VaJleau. 11646 StanmlT Cwia. 6C. Canada V4£ 

m 



MUCH tniijw catolog. irilrsfi CbmrrKKnwanith. iuropa 
Bock;. Sah 14HW, WillcwdiLte ON, I42N 5Sft 



FREE Illustrated Cata'd^. U.S Lkecou^r Acietsoiios. 
man! Globa?, to fflvmpia, WA M»7 



1« U.S. 1 Early l^wsf S^OO. F.M.C.N. 513 Fauvrew. 
Ridged. NJ 07657 



1J0B WORLDWIDE POSTAGE STAMPS ONLY &J ,»i AH 

Dirtteiertl? Alt Gefiu&rw? VMi^a-packed oo54ection to ntroduce 
you to ou- special ortera, oollector'a oataiog end approval 
sawEe. Glher axEt^nj stompa included Buy a??y or nona. 
return batonee Wton Stomp Go. Dc#l. 3ftM. Bdx 650- 
FMAJH. Wilson, NH 030^ 



itSi 6 GMnm»mari(tt¥e plate titocKa, or 5G ecFnrnamon- 
ihias ®r 20G' ditfenent weed com?nari , »nriSi¥ies. II 00 each? 
Approyan. Garden Ctoy?SEm, CH^atKKMA, NH <93229 



TOO STAMPS- E-W - GUARANTEED WOFFTWOYEftiSdftl 
AT STANDARD CATALOG PRICES. Sshsfwiion 
lied. Approv^li. Adui^ Cn^r- EricV Mf-M. Lew rilO ^. 
H Y. 



IDO Utifid flmrean And fimiah Cwnmanweadlti Com- 
frwrwralNes And Ptetoriate St 06 W^h Qualify A^jpr^jwnto 
Bn« 3H. Watos. W1 H193 



“INVBRTEQ ERROR" + 10Q DSlifar^rtH Uhi!ed St#*t 90* 
wish Lurfw. PJQ. Bus 70M. aitvft' S|Kfeg, MD 

20907 



ISRAEL 1 5 Dffltrf nt ID* Apprm.aH. S»m &raiftrt, to B6& 
Del THY Rttdl, F4prlda 33444 



FREE,: Worldwide a^iamp pidM, ApfH^aJs Whife. Buk 
todiinaiwlia. PN 462^4 



SPECT ACLNJLRI 300 Stoain^lrtg Stamps 'rom 25 Ghm- 
Utos. Only $1 -DQwi^h a^esi ba '^ams. ar<f senaa^lonaJ appniv- 
aia. Sbirnial'lua^, O-NR 0, to 962F, Tc™t4d. Canada M4y 
2hti 



12 OLD Cafudian j tamps, Onty fl.DC! Approvals. 
Gi^beptul, Box. 0ft P St-Jarame. Canada J7J! ST? 



COWS, TOKPft ObftMNOr 



U .3. PROOF SETS: 196BS. 19695 19715. 19725, 19735, 
13745, T975S. 197BS* S977S. 167E5, flOlOO Each. All Ten 
Seta 195.00 Poatpa.c Path Enterprises. Ban 505. Dep: 
14PM, Lang Viiley, NJ Wfla 



PHOTOS 4 PHOTO 5UPPUES 



FREE KODAK RIM OFFER 

250 rt* pi KODAK Falm eny Off E^gwif FREE 
Dvmilt WWfe- JC Emwpnm. P-Q to 376936 Dep^. PM#, 
El P w. Two* 7S937 



PLWS f SONGS. PHANLOOIPTS 



PGEMS. 5angg Waited Free ftecctoin^tdrfiahin^. 
Broadway Music iVoducl.cms Box 7436HV. Samaria, FL 
^579 



MUSK JMSTRUCnONS Sl INSTRUMOrrS 



ACCORDK1NS, NEW, USED, EUtfrlfc *t»anjffuC Concerti- 
ng, Butl&rt Ekj^tra, Hohneffe. We buy. SfiW, Trad*, EXtHartge 
Cxedis C&*-ias. accepted. Call, Wnto tor brcchure* 
CASTlGUONE ACCORDION, 12944 E 7 Mile, Oetraii, ME 
4B2&3. 91 S-M7 -1 50&1-UO3H-1A& 



ALTTHf NT1C !>ia.ap IftYteann t?pm l^tehec t,n ypy T ipefr 
IFiLrtlC buuk. Pruvtr meL'iiJ FV 1 winjut a, 2D0& PNe Verde 
Amwmm. £fe. 3!5 l Long Beach. CA 90015. 



PIANOS, PLAYSRS POMP GASANS- BeturSd into repaiT 

C*t#tog -Of ,, H^Hl^-Tr>’■ pOCfc?. J250 ^n|rfv^4bt*^ W 
Pretei, VntaJ 11, NavYprt f3&50 



INTERNATIONAL VHOLIN COMPANY, Caialug tor rrtalru- 
r?wrt rmihj«ri iep*irers Imparled tortewitod. iduIh, v-bt- 
nistiifii parte, acceeacfttri alringt, lasw Eu.opflar. in- 
filiishBria. bowa. Assemble yciPteeh vlcflin and gutter kite. 
Car^a^ 51 00 cmJudee lCrt discount CMhlcaie OspL 
M. 4fi®6 W Be-vederA Ave,. flamrnare, Md 2*21S 



VIOLIN, GUITAR, fl^C„ making m^enriv. ac^ssor^ 
bprite Cara lag. ^1 00 toternali^^ Lushtfrr* Supply, tk^x 
580337, lulsa, OK 741 5fl 



ACCORDION Tpp Brands, Co r dove Buy Direct Trwnen- 
dwn Or$CPanEa. TrArirei Fn» bwliuit, PM, 

AocOWfion-ORam*, 16 W^E 1&1h s-r«t, Nl*w Ygrk. t+Y 
tooif. Phone 212-675-9009. 



mfiwmmmmtf 



GfNlUS i-Hl siaenjf-lha-irt BrwtouUdlng TedM’.^ue*! 
Free inlormitkin. Advanced Lemming Ina-lilulo. Drawer 
' 2&10-^B2. Jackson, MS 39236 



yvf, LON0CR Rfipcn iijtn how to twl hesdLNer. i4pw 
aging $360- J L BrCHH-n. 1401 CKeftlnut Avts^fl. 

H*e-4an Hto. NJ QB035 



(Cantlr^fd cm n#rl W ) 



SQFiMOVDMT 

(Continues Irorn piraed-^ pa^A 

■FREE. Cirfeulpr Of ^IM^prpwrnsnfl: Books inrtdi yq-sjn 
FtafTha StefihdUSa, 1DJS sphtoptik W*y #*263, Mountain 
Vto*. £A 94043 



mjcAnofy a frgTiajcnoHS 



LEARN Landscap«r>o At rtsme Free aoGfclel. Ldeftme 
tow Schoda. Dept. A-345. 22£i- Sany Avenue. Los 
AnpltaL CddDmla «0H 



LHEAflH doe« fie&iir, Enjoyable, lucTB?i¥e. Free Details 
Of Ckwk Repair ffiJlS tor^About W*y. ftm M r 
A*?ndiw. SC 



E3(TENS*OH A*e Ptrat-Sratfurte Awards In Philosophy. 
AfL, Ssl*^. Befafilt Radionics, 

■nd often*. 30 au EiffrO* GUrt^UHU to ^Hirhteil Si .00 refund 
iU$|. Registrar, Sussex C-Olle^ti frl TflcbncrltHjy, FAOMWd, 
totehril, Spirit, England- 



flAWESTKESlA hedi-in^S i-d Dowling. Qonb Coj-sk 
B ud Equipment. Electronic Hoflweopathy Ed-j-pine-i. llhie- 
trifled 76 Piae cftte l oqy« Free fair malts dollar* j tBlaj&Crehfid 
uvwr 40; yean; Bruce town Ijabondones, Hbg^'heHd, 
totehkl. Sutt*-. FmglAnd fl#f17 7EK TM025-79Q214 Fan 
WS-TWOT Trio* 



PIANO TUMNQ PAYS - Pimp tuning - Elect-onr o-yan 
eervicinp. Learras ea* ly a! home f nee bcoktoL Niles Brya->i 
SchooL P.O, toe £0l i£ Sacramento, CA g&aza 



UNWERSTIY CCQfiEES fly Uii! Accredited Badtetora, 
Mntfiit PUP? Fro* F*d** Rwmied. CHM-PM9. »fl* 
47D966. Tu!h, OK 74147 



PARALEGAL GRADED CURRICULUM. Approml IP- 
ditfth training Oy corresponde^-c* BLACKSTOME 
SCHOOL OF LAW- lWiwt of TrUrUFip. Yto tor to 
catetott P CX toe 730803, D«t PM, DMIWl IMI 75379 

HWJH SCHOOL AT HOME. NO CLAESES. Low monthly 
Wtofr MOnnMlOn free. Our 001 h w r Ml 14H43ft< 
sap v writ* AamHcm ®ctos. p*pi #w, esc f $m st . 
Chiewio, II. 



LOCkSMiThInG. UmvM-il School of Maste-. 
Corrawwmknc* and Shop Trajnmg. to 214H3PML 
SaGrementa. CA flSftS? 



HANDLE YQUH OWN LEGAL AFFAIRS. Be f P&mli*ytil 
AuLradited Alturrmy Inatrutu-^. HpiTjfe SSLhJy. FREE CATA- 
LOG. SoutJwrm Career Institute, Drawer 9BPM-21S, Boch 
FM cm. FL -33457 (305] 366-2522 



FREE 1M6 CAREER GUIDE, £*rfi m rtKWy with 
SutG&m Prpvm Plptom* O0viPm 

GranlAri Inatitula, £63A ArMiide Sfteal.. Weil Tan>iw;\ 
Canada U$H >yj 



SOPEfclwT^lHUMHCCJ Amazing rwy.*t* guftrmlwd 1 
ante. EDEMP, EIpdk. t^3. QLlhdM CA SS740 



BECOME A PROFESSIONAL REAL ESTATE; APPRAISER 
OR PROPEimf MAKAOER- ef classes. 

Free irrfqrriiemm !-30fr3334643 



DfclturiVE Hpn« Slptflr Cmirsfl. Free tape I pK eertifi- 
calfl, great lurtum RrofesGloFial lnrta.1igaLo r Sc+ioeH, Uepi. 
C^, P O. Bok 41£«L Lffir A-flelfflfi, CA *KH1 



□ET COLLEGE R HANGING GRANTS SAT ACT Prepjira- 
toeptz. Rush S2.00 relundatie Fi id am id AisisEan^i Gemur 
536 tonmar Street Falaraan, N JL QTSOl 

CONDE^SEO Ho™ Stddy to^ree* Lee- r n New Skill* 
f*sv. m Cti^«r Olpldmal ClEi^e. to nms, iedkam. 
MS 33208 



BELLS SClLWlG MAINTENANCE SCHOOL HIM 

Anfcta*. SulEi^ Ctonliroi Part KAntn ES210 



SMALL CUUUamfULEOA L COKSuLTlNO. Saluti^r lu- 
crative 3«lf*mipl0/mefid oqpo' ! , 1unley + Attonwy s tompiew 
iffts&iwfstonai -KefKliKiofc - SlO oO -MoiievtMC*; awarp-jitse. 
NiN^nirf Piralwfe, to! t771 00 40150 



FUUJt APfrRO V10 i«lvEft9OT OEGReESH 
h™ Study ft* Ramalrtr s. Pfr.JJ. FULL AP 

PROVED fey Miftsmi# fltsln GtetfiertmtiYl ferf Edyc^inn. 
Pre=l g *oui lacully cauniala fi-T i -idepwniflnt study end li'e 
ahi^rianc# cretirli <5,100 ^nollep iljdanci. 5Q0 raculLyi. 
FREE fNFOftMA TPON — H it hard- Crawl, M O (HlHlld), Fra&- 
Want Celurr*** Pacific UnferB^ty, ©epattriwii eCb*. 141S 
Tlihd ShwL S4rt FWMil, CA1MW1 . Toil ft**: r«j0] SSTfll t 8^ 
Cali^Drnia. (BCC| E55-5559; dr [415] 459-1650. 



SCHOOLS 



LEAflti NEON . 7ha AFnerrw School d MEOW, £l£ Third 
Awftiit North. Mimw^nlii, MN 5S401. ieityttft4b*S 



HAW iFiyfiSitQsalm Train- Han» Stutfy Wrrle: Uon 
inweiiEgiipim Ac^d^rny, SI-61 StraLwpeare Rd .. SMhNshem. 
pa iwnr. CJi^aaMKJT 



hMMSNT IWORMAnON 



JOBS1 Ail w^.iMtidns' A! i sta 1 ** now taring. Irtfemwllm 

$5.00. NatoiwkNi Erfeptoynwnt. Box 507. CwAnl. tM 4H10. 



AUSTRALIAN OPPOmWICBE kifwinMign On Country, 
Emigration, Empluynern. $4 00 Mjscor-A, ipx 7367, Hiilwir 
Spring, NED 239G7. 



JOES, CRUISE SHIPS. TUGS, SHIPS, AfVERtSOATS, OlL- 
fl*GS; Wom«>M»n Work nKmiM-Hopw morm? U3A * 
OrtirwK. IntciTwtlwi S3.0O. Man™ Emptoynwnt, to 207, 
Gm^ii. m 4m& 



GET JuLs Easinr- &mrct 5 Ma.inr. to.4fi0S£, &WHl€. 
W A 99166 



tePWWTTO 



BE ON T.V. Me.'iy nowJed to* curnrrflrcialn. Citslmg Into 
(1) 605567-00® Eld. W-2GG24 



GOVERNMENT JODS, $l6,04o - 150,260^, Wow HbMng. 

Y<wr Aria. 60S «9 TWO Ert lor cumenl FePefgl 

IwL 



AUSTRALIA WANTS VOLJI Btg Payl Twnworm\Qfii 
Naweii Em^aymaral l^anal^jo^— SS.Op. ha»rn*|idniil, Spk 
1SF07-AW, Washington, DC 2tC36 



OVERSEAS .. S£S,M ■ $75.000 1 . Free f^Mi< 
Emptoyiwil to 19760-AW. Indianapcls.. JN 4623S. 



EASY Wnrkr gis^&an^ Pvf 1 Aswrn&s* pnodudi el home. 
«1 lot MOrrtltiton. Kt4€41S0® Eel. A i*® 



OVERSEAS EMPLOYMENT 0PPOflTUWT>E5l LHest In- 
for matron, ip^lgda? Free Austfre-a Report 15.00. Owfsuas. 
&fe« 507W2, WJMintflon. DC 20012- 



GOVERNMENT Johs .$i$AW-PJ, S» No^- HYing, E^PN- 
hnt BanafM. Coir 504-649-7922 Fir. ^5034 






PATENT AND DEVELOP VV’jr Invenkan. Reyislflred 
patent Aflant Kid Lirensed Pr^rfiwildi^l gnginww Sifid 
to- FREE PATENT INFORMATION Tvery Invcnb^Ty ghcvM 
Have. Hichflto L Millei. 12 Parketoe Diive. &L;h M. Di* 
HlllA NY 11746 [Si 65 48S-434S 



IDEAS, irwantksn^ , lets^iuoy wanted^ tMuahy j?r®wnta- 
a^lH&n ISC-PM. m 

Llbtrly. Plttsfeiuji^t. Ft 15222 



REGISTERED PATENT A1T0RNO WHhingten. DC- 
Suburb Dtjrjld A. KeirlM-lr 1 ^ t. 414 Hunyeilfd DHvti, 
FtefcHIM. Maryluaf £i»M 



PATENT T ECONOWCALLV! FrtA deleili Licensed 
since 1956. Paner Assoc-ere*. 2006 Funduiac nichmc"d. 
VA 23££S 



FREE i:Mp <or Irwantorat He chatflA tor rtcordlng lorma 
and ffMiluatltm. Af?|lfatari Inywitoe5 Foundifet, S&l-B 
tew*. Wnr*J6 Springs TO mm. 0* Ttfl Frw 1^00^8- 
5665. 



INVENT OflSl Can you pawi e--c ***lli fmm your idea.? 
Call nr write for your F r ee nto r rna1icm pac-hage Over & 
dttada wfv^je. AMERICAN INVENTORS 

CORPORATION, 82 6#oad Street Dept PM. Weutia Id, 
Mftswck^^wtts 6i0®^ ^ *800*338-5886. In UnsMtHPem cp 
CanfcMt*H (4130 56M7& 



PATENT YOUR WVEJKTlGH YOURSELF! Dwmil* Fffts! 
fleHmd; Examiner, 7*3$. WmMnghKi, i?C KSCLW. 



NEW BOOK -Hditf to Your Own Pi fan ( Or^ln^" 
and FftteSh ntore J19 95. we make Drawings elsu Anttrican 
FklunsB Design tonpany.. Sox 630, May*. Maryland 21106. 



INVENTOR’S AOVOCATE: OULDPOOTE^ DTNAAKC 
MONTHLY NEWSLETTER FORUM. *15 YEAR. 
OWLDPOSTE PRESS, BOX 426742, CtNCtHHAIl, OHIO 
45342 



INVENTORS: Fry>® intpimatron on ffH^+ng ypyi irw*rtli*n 
1&F xala. K Baser 5 uIm CoTtorattofi, M-FI. Ftamqrtl. Ohi^ 
43420. 



PATENT 0flAW*tO9 26 Yean Experitfice. for U.S. Pat- 
wif CWRtpj; Lft4 Hotoen top. , 373 LexInfltBn Aka™, Naw 
York, tww Ytirk 10017. Send 5k«chfli And E?£- Pkyrnonl. 



YOUR WVEIfm?N CAN MAKE YOU RICH. Send $7.00 
today far In^ffliorfi Manua . Pcatpac Salrilacnon Ouaran- 
N.R.H ErMerp rifles. Wi RfSe St. Bwhne1l r ■_ BT*22. 



SAVE 40% TO W% QM PATENT AND TRADEMARK 
APPLICATION COATS. CfemtUL MKhw-icfll, Electrrcal 
Re^mUircd pUtont AtttrrMy* Und Agents EFKhSTTWd Ly 1WI. 
PATENT9AVER PREPAID PATENT PLAN, Depl, 10fi 7TO 
OUMMH0UHI A*i*., CanofiA Park, CA91303, 1 SI 8> 959-2461, 



MVENTK5NS WANTED 



IHVENHQN MARKETING. FREE HtPORMATWH REPW 
SEHTWG UANUFACTURERS. PtflmaH. 7? P«4tor>. SfcD. 
FeuncMI HiliWt. tor Y^rk, HY 1 w» 



HEEMta Aeaiatu-ide? PATENTVESTMEHTS 
WTtRNAfTOHAL 1 *55 totnecticuS #M. WaBh^nffiCMl. DC 
2003H 



INVENTORS! NAVE AH BEAT ton lm«w wful to do? 
Gan AIM - or free IntonnatwMi ill, Toll Free w U.S and Canada 
IflmHBO 



INVENTORS: SfyOu hywe 4n irvwriign for mIs or Itarae, 
wriw toe hee booklet 4iplen.r-o how w= M;p you 
Keutor Sales Corp., 0-54W, Frernont, Ohio 43420. 



REAL ESTATE A FAAMS 



HEW INSIDER'S CLOSV4G MANUAL £*n *M $1DO0'a. 
FREE IntonFialwn Narbwi, S4e 94-MI, 3551 So. Mow 
Partway, tow. TO &&i7 



GOVERNMENT HOMES, Dei rx: Lent wo0*dy Rep*t- 

i«i5sicifi5- C»l 8dS-S074M Ekt 0^20024 lof ffifto 

fat 



HEW f REE CATALOG . . . Tip -eal «l?¥lE vaKma nM^rt- 
w«<e,fuS- 0 olQrPraTitor Fncsparty sedion .. . fsiee ill jairaied 
property UrMhues itiO 3vi >0.^-0 Call Or 'wrlln tod&yl 
UNITED NATIONAL REAL ESTATE, 4 700- PM BMlavto, 
Kenpae Gdy, MQ fill | Pti tqu FREE; 1-W94H-1-D20. 

FREE CATALOGS - FLORIDA GEORGIA Homes, .and, 
Ru4r»#$wt Pismtm Spacriy State A Property Fretentod. 
COUHTRY NETWORK, flax 368 PM, MO MMb- 

4432. C417167&4832 



MONTANA LAND 

160 ntm II 528 .DOC 1 ® <n ft^cnlan* * aerate where 

you cm fcvrn Irophy sHk, d«*cr. mom, antelope, lyrtay, * 
hah 1 amoua blue - r bb*r trout Xlra&rYs InKure^. Title, wnrmnty 
deed, exce llerl o^ner hnan^mg Free -jolm brmmLre - i. 
60&2S24AND. Vellcwatoeie Ba*^ Propeftiefl, A Patton 
Company. 1119 N, 7t#i Ayotil». DepL PN4. P.O. Don 3627, 
itt54<n3Jn Womina S9772*»?7. (4M| 5CT-5M 



FIRST TIME and REPEAT BUYERS! NEW "3H" HOUSE 
HUNTERS HELPER Poc*e1 Guide MAKES HOUSE BUYMQ 
EASIER Stun Money. Tame, en&f^y. Order TiMley! Send 
$6.55. UtAY Polity SonriWH. B<h 376 DwifWti, ILL K0 IS. 



HOW TO MAKE MONEY Sell ard Invftrf^ in Smgto 
Family Honwa J3.&5 Mac, 1131 Fertser Aw, Armto MO 
21012 



REPOSSESSED n ernes rrom Owl irom $1.CQ plus *a- 
pMtefCe» Kattenwt^s- Also- Tat pfoperttea 316-4*3-3000. 
Ell. H3225 



EXPOrTWO^ 



HOHG KONG, TAIWAN BARGAINS! Secret Contacts, 
write: E&AM, 1707P OcHlingfir, Eau W1 5*?® 



BU¥rrWHOt#SAJLi 



WATCH REPEJCA5I L;^ea1 P^ mm Wa-rnnly Goldplalcd 
EkflCt wee’ll tall £404) 963-3USA 



FREE 3 COLOR PRWTWG F14CE U5T d 30M 11K 174794 
20M 16P54W4. 20M $ M 414&S- to»n PlMK 100PM 
Barnett- 51 . Brooklyn N.Y. 112S0 



BELTS, Guckles, Key Tags, H*1 Tih, Jfwesry, Ntore- 
tonplete line teal sellers. Big Pwllia. ConvP-iH’e donfer aid 
vp Color natotog Sr. DO f refund ibtek Author. Eku 3956- 
PMfl, North P^dsnce. RtfflSI i 



WORLDWIDE BARGAINS . import - Didpship ■ Clnsfr. 
* fiurptys * Freotries - CStarnped Eneeftjpef Merneea, 
fkffl t7t?PM. Highland, ind. 46333 



VACUUM CLEANERS "DtecounE F-ces" Now R whew 
549SM, K^rty, Filter Otflen, Fanaarms:, Royal. OrwoS. 
Detail: ABC vacuum 0720 QundPM, 

Austin, TX 7B757 



CLOSEOUT J^ty & QttfX Swppll*t. (CStAtoD 25t]. ^ 
Rous®lA 107-1631 t3^*, Artngftant I4A 031 74-7t99 

{Continued on nail ppge) 
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aurirwHOLEMif 

(Cgnbnuedliwi preceding page) 

CLOSEOUTS! DiacDunCil EJe,'nw Whglwpl*' Fwt»»l 
|ri ll DrnijLiDn s'4’np DDti, Ban 201 52K, FtemkaJe. M -::higdn 
«22Q 



NW.WW BARGAINS SiSlO-w WhOIBSale, \teriy Fr*e! Litjuh 
daU-ihs . CIg&mhjIb Job Lots . . . Single Sampiea. Free 
Details BargainhuntefsGpportumhjeg. Bo* 1469-A. Holland, 
Michigan 4S4?2. 



AMAHMS fljpng Gar wiscim W*gh Profits [dealers 
Ws**ted C*lPk>fl » Arrtvtf, B332D DNwtord. Batonnqro. 

EIH4. 



PKL*1KK LrtHte Dropahipped FAST 1 1 S4 Sunpl»(44 
Witfi VDUR nim*reddr«3j-- Jt-fi®, Hines. Ron Read^, NJ 
Q7044451S- 



EARN MONEY filing CglcJ pad -coalym* ^w^iy. iPngs. 
waic^Ms-Buy Direct 130% BfiOty* heiail Cai.ilpg $1 00 
Ariha-PM 90 Qm irah Art . Warwick. P I 0&&§6 



£A« STEREOS, EOUALJZEftS, AMPLIFIERS, S^eahfcr'j, 
Wooten, T^ee-rera, CS Radios, tteaar Detected, More, 
low Prises, Lafgfl CelBSc^ - Si SO. Elodri&omi>Ci. -fe^OO 
Ainneda, El Paw. T*m^ 79^7. 



SAVE 90%; #iFl?- toys, hcirm appliances, T.V.'s. stereo 5, 
rurniturev V C PI '«. satellite sysi^mk. corrsAflere. tools, 
ei&ite. w.000 WHOLESALE hem*! Frw Senates! 
inw^tidn^ wiMiiawiets, sat Avsnua-p. Rugod v^n. GA 
31 SB 



RAY-BAN SUNG LASSES Ftey-Bite Sun^i^, 

ths worldallnMt sunglass, Ly Bauson A Lamb 43 GUARAN- 
TE-ED WHOLESALE PRICES. Ga8 Tot If 'at cuter Cal.ilL-g nr 
ft.lh mate* 'TJime, nymbar or dersc ■ ipl *on. Gail Buftg, ubes 
USA all l-SOO-USA-RAYS. 



ADVWTl^ffiK^ AGEM^ES, AW, 5£R. 
MAJUNG LISTS 



FRgfc^mpfifc&l msating Ie$H I hat g&i ^ufoa 1 M£C&n/r 30 
Maine, -Caritfet, NJ OTOQfl 



NEW NAMES DAILY’ 1IHXED STATES AVAILABLE ! IMME- 
DIATE Sm-PMENTI Adhesive \abm. aootio; 300^15, i.mo' 
I3&; &_00&m QUALITY LISTS B-Dit ltt^PU, 

Sfcatera L Wt 1 yt^ifC'OOO MWW43S? 



NEW ACi™ MANHEH Uf*EP STATES; IMMEDIATE 
SWPMBfTI Adh^nm Let-* HOTLINE Opportunity Seek- 
^ 1W0*40; 290&iTC OTHERS I AHwrn. Ure^r 

B? $h^l*y„ ID «774 YiwM&AmEi 



GUARANTEED OPPORTUNITY 5EEKERSMLMTERS. 
FREE SAMPLE! VENTlJRELP. BOX. W, RIVIERA, A2 
86442. VCSA-MASTERCARD: |6D2) 7&4-3808 



GUARANTEED. FM^-atll Opportunity ^flekrtrl, pef^sEich, 
STO^ia. SOCttlfc 1000*35. J&D la4wfc.. PO. Boy 16. 
31r*H0nL CT WW 



FRESH HOTLINE NAMES! Samsday ahippipg-peel-sthilc 
libfll^mfiJied Ertalss* OpporfunLiy SwfesivkiLM MOftft; 600- 
Si ?; 1000420. Need Mml Cun Watk-nm Lin i400-flse-547ia 
(24 hr}.) Bdx 1109 |G| G^rk, AL„ [WSA'MC 

k cap ted] 

FRESH HOT NAM.ESI3 ORPORTUNITt SEEKERS. F*M- 
Slick Labels. "Zip Coded.- DLUfUNTCBD DELIVERABLE 
SWSO; 10W4B.J0ffly»0 JREnterpnew.MS BHanrood- 
P4f^ Victena. Tphm 77W 



MAILING Llats.OpperlunllYSeflikBre E-ieai*nf Prtaperia 1 
Wnte: J Aawciales, Say 1S1E, Arvada. CO K0O1 

FRESH, Proven, RaapbftNrt Bii^wa.Canpuhgrized AJh^ 
-flirt Labe I A. First Order 5CO J2D. 1D0G435. Oihert Prawn 
Lialft. 2231 Bertf. Urm, «Y J|IQ91 €06-^-7344, -fViSA'MC). 



BUSfJEUSERVICEl 



ENGRAVED ^milicariafi BASE lor Intormahwv 

LQV Engrn^ing. Ryx- 4123. Qvvr\&n4 Part, Kansas 66^^4- 
0133 



PRINTING PRE^hf ^ RUBBER STAMP 
OUiFIIS 



TYPE Fijne?, liand Prkrisnsu H©l SSamperB. 

3 2D Page?. {2 lllf; P}diif:Pblp Pir^E nr-^nr ficnf! 
Type, 1730 M MMShTpekT, CWtage, 60622 

TYPE ^br printirrg. Cfftebg il.OCPdeducllbte isi erde- 
Quaker City T^W', RO 3, Bay 134. HoneybraoliL PA 19344 

BANCO Tytm FoyawfenL T^n? pjid Ryfetwr Steresra catJ- 
lyyut Mu I S3. DO =wfji>dubKi un hirst ?;-rSc P O, Box I Oil, 
Ekensenvllte, 5G10G 

MAKE RUBBER STAMPS. FtQ'Wlte Fr** ChTtfli^. 
Slam per, P.0 Box 22609 |GK), Tartipa, FL 33623 

YQLIR IttW primpd nn gynn?n«| and Mif-slicA labflte. 
Bend SASE ror CKdulAi BartFirfE^ Mwfboic, Dty.M PM. 1 Mil 
Rcben Hardeman Fid. *2A, wmanllto, OA 30633 

144 POPUIAR WHCHAWCS 



MAKE rubb# Slempgi — big prbbL^ Complc-le nupply □.-■d 
equipment cdldteg wrh instruct ion*. $1 dp^ctiblp wJlti 
t-:der Stef Slump Supp-y. 173D H. Ma 1 shield. Ctvczqn 
6M23 



PfWfTWQ P^f-sscis. ria-#f an<t me d auppteea. List 5C* 
Tumawugh Prlnfru Sppp&y MeriflianiestiurH. ^en^s, 1 JOSiS 



PRfftfTTtfG SUPP1JE5 



QUICK Copy PnsHing Lew Prices- ‘Write- NaU^YNlde, 514 
North Main. Blwmington. UlinOkE SlTOl 



SAVE m^Khfry rm leal priming 1 W hour Briissinenl Send For 
FREE PfKOJBT, Budg^ IBS). 1A20 Vy w t JetteraoA, 
Springffeid, IL 647K 



GFTMQPPWG 



tlJOO - 44 PG, cl OEAUT1FUL QlTrS, tor you and yowi 
lamily. GUARANTEED- R4R Gifts, 5733F S. WMcott. 
Chicago. ILL QOm> 



R05EBUD Pdlpoum, F-Af.E tot pntfl N#hrit»» mH 
NoaK, 13775 Goe™hllf. fluerneWlle. €A M4JB 



CLOCKS, WATCHES, OLD GOU> r 
JiWJEUW 



HW3HESI CASH fer Qohd, jewelry. GoM Teeth. Hia^s. 
Diamynd!! Sihm, Pmqiinurr Mail Arliclee Tpd«y 

Fieggih wirft InfornnttKjn. Chicago GdKf A FtodouaMataft, 
10 5w1h Wg^h, P^pt 1M, Chicopo. 60603, 



CLOCKWORK^ WMdcloeJi blanka. rwchhouinat j-ppiiQi. 
belt tokiM.. cul Mane a, etc. wndeaete catalog 25c E'un-Hu 
C orp.. ii&m WhMtiBrxf, Wyoming 3220* 



TAKE NO CHANCES. Deal with mu it ralinbio firm 

in c->3 ^Ad bualnett. Es-iabhshed in 1934 we buy Gold, 
Silver. PiMlnam, Diamcnd&. HigheaL Cteah. f?b * ini&rnut 
Hon FbMfi Indusiries, Z9-A East Mesiaen. Chic-agb 6G5C2 



QUARTZ CLOCKWORKS, ACCESSORIES. fc> C^tel^g, ^ 
lundlabte llrsl order. Inelmments Ssrvioea ;PM). 423 .South 
Ai^h, Jerw^ilte. W1 5354* :&ce; 75S-C993 



TREASURE FMSTS 



“TREASURE— Lixate queiter grille awty with ulira 
sensitive Ixaicr— bioch Tree. ReeeaPdi Product, Sox 
2703^0- AMG. Tampa. Florida 33563 



FIND Okd Goins. J^welrY, GnW Nugg^i^ f'asa^ted 
RwOlul'-uiia ■y Devke. Free D;t*;Lli>g Gnr^mc? Elect ronir^, 
3I3V-Y N. OSirr Art , SjHw K, PYmtMK. AZ AM57 



TREASURE Finrtsr Locate* tk^riert Gold. Silver. Ccte-a, 
lreasii*es. free CaSatog. ftelba Bast 930633 P hjt, Housk^. 
Ts-jb nm 



PffOfTTAflLE OCCLiVVnONS 



PROFIT f^nn USA CANADA FREE TRADE AGREEMENT. 
E*m iftEira ®i. hunw m a iiwondwlcte import exparl 

reprb^entesivs. 'SHriing Krt" 1700 check RtKTkcvn 
InswMlIonal. ?1 Fofj.ylhla Rosd. Btemflteft Qntejjo, 
Canada. LET 2Q2 



PLASTIRDRAFT Prelitab^ Home Bdsmoss 3»D 
MfAds Av^irflpl# Dwiiiis- Lynrwtte, 6£&1C Mei'liJerK, 
Manror, Oh^ 4H06Q 



FT. SMITH Auction School. Fl. SmilK. Ark. ?2KB 
Residwii A Hq™ stuffy Vetemn Apip^iied. 



RE PAW ifwninowerB- thousa^oi bt pahe ar>d tools wb&le- 
shfi?' list Sbo. Iltiwangar'i, PM. PO- V, P^ort J&hnra, ny 
13771 



FREE Mormi^ten SlarTer & AHs^miot Ra&Mldmg. Ba« 
422, f^mgur TM 3794$ 



FREE Brochures Repair a* CorKSil^cnglng. Rising-erih-:^ . 
Gas HMfhng. h^i instrudicna. Doofco, Inc., 11252 
Goocfinaghi. Dellaa. TX 75229. 



SAUSMENDtST. 



MAKE EXTRA MOftET DURING YOU FT SPARE TlMEl Earn 
wvpealy commits id na i howing ouFaMtlHrfl ilne oS Catehdass. 
Pens, andecner p<NKJ?ar AOrt^Lemg Gtfia. Prompt, pemonffl 
■serviMi from AaA i linn, flu* 79ih year Na eKperiante 
necessfl.-'y. No lityostment or Oollftcltene.. Sei nwn 
hours. Full Time Por^Ei}! 1 Wrii*1o: Ko«n Poaka. NEWTON 
M ANPF AtTUftfflKa COWPAWT.. De^-i GPKI09. NtaMtcn.lowa 

K)?oe 



AGENTS WWfED 



RING WATCH, ry hng^ ring and also a quartz *atch. ftigh 
qualify, h^-bleadlH only. Dissy-PMR. R.Q. Be* 644. Talp&s. 
TKwan. R.D C. Phone. 0^3514907, 



(SO PER HCW-PART TIME! CALL 1 -HD-Kt-TtHQ, EXT, 
#U99at B«li tom®™ Shoe* in vwf spare bme- We'H help you 
lum &*ti£rdpy mgrp^ngp inlotaig mpney No risk. No Invent- 
fflefli li'i**^' Call to^#y, gr wrflg.- S^mos, Depl K» 

S93 Chippewa Fat Is, Wl 54774 



BELL Suit or peiT-time. Filling piiving And mjterial 
hflnJlir.gequiMTenl. Call I -BOO-23a-B333. AaX fur Wan ^ar. 



MORTGAGE oompany &eekt psarf-li ma iig^ini^ njtinnwHrti 
Training provided. Mbrlgage, Boss i?32 KeyMona l+^ghit, 
FL 32646 



Bueuw3£ oppcwmjisn^s 



MrfPORT-LxpOrl b#port-j--vify p-ulilable wi^d-widrt mail 
order bufiineea f-rom home, without oapitel. We ship plan r.=.r 
no ttekeKajninaTioft. E^perlenc* u>rttiates»ary. Free FU^aarr 
Moili^ger. Dept HJ7Q9. Woodland Hdls, CMlf&frtte 9t367 



Si.OOO'e WEEKLVM MAILING FROM HOME. IMMEDIATE 
OPPORTUNITY! LAft*GE'tf PUBLICATIONS, 136 RAPPA- 
HANNOCK STREET. WARRENTOM, VA WK 



tIBDD r rpm S1D-W wood - Iremendousfy large ma/Xall 
Des*ls olus sampl* AlcrAh. Bpk &40P AtexaiKfiia Bav- 

NY 1 3S07. 



PROFIT ABLE home Binine&a! F-™ Dptwtai OiL 
E'Vteipri&es. 1536 CHfhta. Or San Jd-b. CA 94129 



RECYCLE UETAL&. NO, NOT BEER CAMS? E*sy SAM 

HeeAlv 1 Free inlormallon. Heeyetaf. Bo* 1214, Frmldin. 
TN 37065-1214 



T£> BE or not To Be Ricft w Poor UrtChoita 1$ Your^, Frtpr 
Derails-. Sii He 2-iD PM-9 1125$ Fadeia Hwy Fl LAudvrdiile. 
FL 33316 



TIN THOUSAND Eercurig flights, tot One Thgu^i Itv 
s : Ob«ralh SNi* Ss^ Self Sstarroed 'Soir Ao- 
dre$J«J H^hrrr Tm Ennelape. Clifford Johnson 
Balmoni. ChiMQ*. I«lnws 63667 



WCflEASE Ycur Jnajme! Arrange lo-ariB, leases, oifiar 
fins^ciaJ sw/vics rhrgugh n#i-omviae tend!* Preelh 

glbp}. fflor icy huateesti, fullrparl-lime.. Top Corrimtesions, 
ooeiptMii iraming. p$aiIik«jw auppoH- Free D^Eaite by 
efeitronlc naM PFA. Box m?-9, Dili} PwH. CA 92C5S tTHj 
£■40-0404 X iW-P 



FREE fteixhii £mv> 5500 a day r l!Tia utemiie hpmv 
business opportunity. R F . Bov 551 -A, Dayton, Ohio 45409 

PROrrTABLE homfr tjtfamsksww Free repOris, 3AS£: M & 
W, Boa 97R4, Auttin. Ip4*i 707® 

SUCCESS I MONEY' POWERI YChu un h*v« ri Ml- Frw 
MormfltKjn. Sa^mar, KH Main, #606-A, Lpn^hgnL Cd- 
00401 

SELL MAINE- LOBSTERS - BY HAIL DeUvered Urt na nr 
expras 4 «iKe Jp 1u $5,1300 vrt**;ly Frw detaFs. Terri 
Trwipc. Bo^ ?SK LA Jolla. CA 93036 

START MONEYUAKH4G WDOCRAFT BUSINESS making 
Easy - Qii*ck " toys, gilt*. novellteA f*«e j^aits Wm ul-hj, 
3S03 1 L San Sebes-lhan, Tucaon, AjC. B 5715 



380,000+ A^ftnslfy Ng E^perigrvwi. Ho amresImflfiL Your 
Chwn AaveHi ateg Agency Rush S4. Madtecm 66 1 Rpute 
i-AS. Suite 121, EdlM, HJ. 09617 



HYDRAULIC JACK REPAIR MANUAL, CATALOG HD.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 7S82M157 

SCREEN PRINT T-SHttm IrwcpMnrt k in Frwi Oc|r^ 
T-Prmter. PO. Boif 23991 (OC), Tampa. >FL ^1923 

HAKE Rubber 31 amp* Highly Pnrfiablt Free iDeta te 
STAMPER. Pj. Bfctt 32RQ9 .;GC'K Tjmp^, FL 3362? 

PROFITABLE e^-ig ho-il Pnnrer Pfsnnfllut bualnKH 
tarda, ^s>zife. rr^fthea. Frw dofl^ls. CteNf, P.O. Bgsi. 3496S 
IP CL T*m(M, FL 

BUMPtRSTPCKEH 7ririJei Chen;:- Sinpl-n. PnrtEiJxi Frw 
DMPle. Bumper. POD 227^1 iGCf, Tam^u, FL ^ 

PIANO Tuning quioWy teamiHi wiin home sfcKfy covraea 
Dipkwma giranle4 Ammkuo Tyfw^g Sthool. 17S60 Tefier 
Drive, Morgen Hill, Call!. 95037. 

BATHTUB REGLAilNO, prodqpt sales. SfifV^te and lYAin- 
mg Call Unique C?3bngg Corp. 045-0072 

EARfflNGS Unlimited! Mmi ggTfe^^iiinn edv»n>w- 
nnents km home- REM Mefth^icfking, Bo* 56314, 
Ghicaqu. Mlinoia- 60659 

$40, QM rn ^ ACREl Hem Hydroponios - ina*|HfNairt. 
pteaa^nt, pwilcMI Free InioiTOatlDn. ftoiKn's, Eg* 1J14, 
Frank!, I- TN 370&>h T5? -4 



MAKE S*G MONEY REPAIRING WWOSHIELDS A Plate 
Gifia' Up :u ssg^ooo ypu.riyi Celt TOLL-FREE for Valuable 
FREE report, a -§00^21-2597 Gte*-W*id SyBtsne. fi<w 
57&50S. Bend. OR &T7DB. 



VEWWG MACHINES. Ng wiling Hcuie* earn amazing 
proiita. -Big CaLalogjja FRii " Partway Corporalteh, 
iffi PMB tjreflnspnng Dhrt, FirncKi-vm. Marytenrl 21093 



(Continued mi pa&f 




BugNRf ofpofmjvsmn 

^Conhn^iroq, pr#cwir-^ page-; 

LEARH Sewir^g M-uchint flnpn:rmg Man. Women 
Luerairo* F Gr*M^n OSrno«x>nsJ*n^ Schpgi. Hgs; 
5+04. Sptnar, low* 5130 - 



PREPARE Tbk Returns Earn frigh tetri, dignified *ark 
TfiHfl ll horn® Acci*dis«i} Pnggraffl. Niftbrat Tax T«M 4 ftg 
SffK^ Mnnpey, tw. Mnw Ypi* 1 QW 



ASSEMBLE -*OOCter np«:1ies Hi SMWJW We f-db> 137768 
w*f*l ¥ . Me aw#™ SASE Wftjpjp*. to «dfM, 

Hindi** Re*. fi imm-om 



EXTRA INCOME. Assemble prpducia a: hume. He up* dr 
eras. Details ' -SI 3-S4-5-fl-t21 Ext 693 



LEARN MIRROR FLE3ILYERING Irtfr rln.-mn'iinn 
Sltmcnlt, Bos I27 P Laradp**®, PA fpCSD. 



ASSEMBLE PROOUCT3 AT HOME. Many opportumi-K 
paying Weekly Profits pnewtly avaitable 
iftwttUnjfll. Wribt Bu*vnus*9. 9£S Brighten 11th, 
Brooklyn. Ntrtw York 1 13X1 



( 10,000 MONTHLY Taking Phonographs al hgt-h' Call 
r*M> fM mttsftg*; 003 ) 67«4 



MAKE YOUR DREAM COME TRUE. EARN UD.DOD YEAR- 
LY REPAIR! NO SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE t-KM*4*U OR 
WRITE: THE GLASS MECHANISE INC., 10170 KW 471h ST., 
SUNRISE. FL J335I 



14JH7 HOMO KOMG-TJUWAM Products CNtep Small 
tote som tampm ft A* H^rtor. to 1719 P 54 V Yuba 
Ctty.CABWOZ 



RECONDITION BATTERIES! Euaiy E*m Hundreds 
Weakly. UntoM Secrete Fnae intamrtartiwL Battery Quite'. 
Bo a; 330 GM, Hfcfctiry, N.C. 23653 . 



CONCRETE @k*k U*chin«: Cttetofl (1 05 P&rf* On*, 
to 374d Rapid City. South fSiikOi* 577T&3744 



II.DOO WEEKLY AIR TOOL REPAIRING. Inarud^a. 
-Paris and ToeLs Wtuleute. Frw Details Ban 534, WKttti 
FaJIs. TX Tfi&H 



(WOO MoalfrFra srafonnaflioti - No Obligation ■ longs.. 
Bfl* UK, 04rd=n GrCrt. CAft2W - 714«*2167. 



NEW PHQHJCrS^tolHr9hi^rr*AGhiv*ft-4)*lalte 
tZOD-Dartfl. P.G sex 103 Ashland, Ky. 41 10$ 



GET imp 1 h£ mui I unique pOrtling buumtc in LtWi wnrld 
Stain ho in your hom-Ei on & Jul oi pan nme ha*d. Pi m i i lull- 
color on paper fabi ica, metals ac^hcs, nr-yiB^a- arc Call 1 ol« 
ttar 1-KB-2Z3-I5fl^. Cu« Equianeni Ins., fti 4, Turrw 
Plaafi, Mh no 04382 . As-K John Sullivan aPout our free Moira 
Trii. 



HIGH Prbi'ns T-Stirta Cap? inejcparwwe transfer ma- 
chine Hrippltes Pm, 0 m J3flffi£GC>. Twnp* f\ 



SI Mb'S WEEKLY* MAiUNC FROM HQME 1 Imfnedteto 
opportunity! 1 NoOW^idfi i MLC. to %£SFM. OahSKi-ry. GT 
WT 3 



IljOWS POSSIBLE! FREE. SLamped c^-vdopfs Prtiflrt**, 

but saaaa, l« Aix^in, ca §oos 3 . 



MAKE 4 .^h -PN 3 ?iE. Hul S&^ihQ LICK 1 M FMea, SlgfU 
ViKunugA P.O to J 4 W 6 (QC), Tasnpa. FL 33 SS 3 



LEARN VCfl Cleaning Repair Hugs Phrttal SktMb 
Ravea^cf! NoE^rwnw FrwOflinui W«peVCR 

R#P*1L Dwt PM. HD1Q UM jsri5§, MIIMi CA 

S 3653 



HAKE HOMEMADE BOOKLETS. t'v* umd SHL0W 
wrlh mirm. Free nlu Tr.fltiuri Fu.Lun, PO. Brtx I Old. 
GOLlmburg, TN 37736 

VINYL'S WhersmoffYPtt&y is 1 Pibfeaaicnally rspolr, rofirv 
Ifh. fg'inihjr^. «r Qu^jk. M( r Two imiif.: t3Q 

iobfl a dbv ¥ bu $1 .mo O mpnlh . Horntrt Cara, OHiCOg, 
retlauriniB. unhmuec cusrpmsn& arai eam.^ig aner a lew 
day* pracftcis DaW* frm VIP, 20$7 Monlrpso. C^wcage, 

w&ia 



S 25 .KMH* 5250,000 Lfcnrn Srh&rptnirig ESu^h IL homo. 
Free- Sroc!h«w PAS snaffling SaraoL 504 Pfiylljift, 
Csonrb® TflE&e T 7303 



H40L MenChlv. PtartT"™ Mrj slha^enflswrt^rra&hins 



MAKE BOO.M Ofl MORE r^K? w^kend 7 oThihr 
fcL#Simessi^ yOii 6Pi Ignite t«afn hciim«. 356 W rdh 
»¥>*. to Ehsptera, jiE.DO cj& h.''mon.sy order. FraiparfS. 
OsenieFi^. Or.pl PM9, 6ox S>J4fl Oerwood MO 30555 



LL1BRCAHTS nc< a trwiehhH. Wa ut+tf a slan up pfogram 
|o Pi* ygg "Turnkey 1 ' « the wthpSgsete m%JFf#ra*K* 

feyawrateH lor ypyrt*l(. Avflra^t: SO* pprwn p&mpgsny 
rwata u'vdr 75K year. Uv t-athniral background nwdtd 
Complsl# and InrtJM <wa#tr 0 fy. invtt&tnufint 1 DC% 

^fumaid. fiTM r^mrtbBlIon UibstiW CorporMIcn. Box 
1 ^A 1 P.Atleifle.CA 3 Cr 324 



EARN up to 17|& nn>jrl wv'kpnd Pan do it- Frw 

dttuls. Fff3| ppw^ing. 5cix 544. Fair™, FA i$41£ 



BUILD your own steady income to hnancusl rretcc-Tn using 
frrdvfft iM Rw lnf«^a[ipn Ray Komar, 2^ Craenwsl- . 
Cincinrtiti. OH 462 M 



139 ( 2 . GO From $<j 4 jew F^sl Plywca^d. puga Demand) 
Rweai“n® PtdpT £l„O 0 . iTtelWt^abta! WooArifi, 
BndgowM^. Mass. &^4-22S9 



EHfilUP A NO FSSH FARMING Ipodi- or pp^lil. Send 
S6« te: U&UA. Bos *&T444fl r Atfante, G* UM-74S2 



MAKE MLLlONB MANUFACTURING BATTEHIESEH Sup- 
P avaMabte. EveflbfiL. to 365, BuyPla VJ 07603 



FREE PEALEH 5 LhF l l Buy »^y 1 hih$ wltoteiite #*6f\ m . 
cmiqfiHi g»#t calaJog. Free ktfsrmaliDf), Empgrt. 9719 
LaHneJate. Kansas City. MO 64117 



FREE DEALERSHIP-SELL MAILING Lt?TS! :e pro- 

gram irHf FCW, to 130C-PMH, valley S^runi NY 115B? 



TIRED OF GET HKX SCHEMES? JOIN THE HUNDREDS 
Of BEGANHEHS WHO HAVE BECOME SUCCESSFUL IN 
THEiR OWN profitable business at home, for free 
DETAILS' HAYMONG ENTERPRISES. 24 W MONROE 
STREET, DEPT. PUS, ASHLAND. KY Altffl 



CAR DETAILERS ARE CLEANING UP1 [tea! Dlnd with 
ManuTarlu cr £rh*fnk*I|;, (W-34&411S Ppnne 

412 - 94^-2396 



CONSTRUCTION CLCAN UP. %XQ DAILY. Mate more 
suptovising ptheiT Seadet. 4 -B. Tusdn, Ci 

ffiflflQ 



REVEALED? "SECRETS* Of THE WLUONAJflES' : Free 
lntomiiiii*ra- Acseri, Boh lyt'iii A NvwpoH Hews, VA ^3501 



EARN P 7 BQ MONTHLY I Easy Business' Litfl« I r rts-mnnl 
CEKO, Boif 7807 . Ann Arfcoj. Ml 4 fllD 7 



EARN ertra OS.WCiyearfy. AsHrripiePvC FurniEure Eafiy 
ITMreKihA &usm«» Frw- deta:is Owen, WiRM. BMHe 
Ground, Wntentf,®* 98WWT1 



ASSEMBLE Eloctrpnip pnHg sy pp<y ctjriijwrantl 

mirtM)lidn9, **fl*r^no* W«te: Scwttlteoh EMCturtc*. 
to 2621 7*P Xtmuih C-^iy. ft XI ■« 



yOartyl R^Ofidi^ipn ■■E1^n**d ,1 hnflrw^s. Espy 
Sparblimt business. Free- 1*cls Qww i, BT71PM Bultlu- 
Ground, Wjbmi^on 96634-07 71 



NATION'S tot Home BuSirHPsa Opportynit>aa. Siabsmp- 
iidn lr«. sddnjsi, ^ip Ip Spesnp-Tjpnfl maga&ra. 

Oftpl C 2 - 96 , 5810 Wttt QfclfhfrM* Avanyi. Milwwlupi. 'AH 
5021i. 



MAKING EXTRA MONEY HADE EASY. FREE S ysb&cr^ 
Iton to OfSpCfiunitjr Ltega^me -olfttr^ hvmjrM ^ proved 
ways Write. Opp&-lum:y, Depi 026, fi N Michigan, ChiDogn 
tL KKt*. 



LEARN Gee. Silver, Plobhu-m Sc< LIP Recyc'mg QuninflM 
Free inteJmuftffln Recy^ng, Ban 1 121^, tow, NY 39510- 
121fi 



SECRETS pi BEST SUPER PROFITABLE Home tokufi*- 
6 s tovatod. Frae Intofmaipon. Dept & 3 PI 4 . 3 ^Aat r 135 E 

&ih si, Lm a toch. ga «oei s 



BECOME; PAST OF 19H « HOTTEST BUSINESS; Auiu- 
nio^ive Dvtiillngl ISC mlllkwnawns need prbfessiofiw polistv 
in^kuning Earn S 10 O 4 JO ■ ! 36 &. 0 & ; -ew. Con\piMs treming 
pn #irftto 1*3.95 prder^ fim inhpnniliotri De§«i1 Video 
Trying, Elba 234. -pe. Commack, N.Y 11T25 



NtED MONEY? f fh Grants. algraiurB toan, business 
tear* Nn QtPmwek. Aflten. to 54 d »-1 OA Diamwvd to. 
CA917BS. 



GET PiNf ten reading 5«}^s' Write. Pase-At.4. ifti 
UirTpalmway. tiprtli, Awpr*. IL fi0&44 



STAY HOMEr HAKE MONEY! Over ISO lUtrtng hums 
business occ*Tunmes. Dftiails Free. Chaparral, Ban 240- 
PM96, arm Valley, CA 93062 



11,000 WEEKLY Posai&fl Sroming Baby Sh M s FREE 
BROCHURE SHOWS ROW. NBP1A, m Airport, Sowing. FL 
33870 



SECURE your FUTURE Dental rcmdptete repair at 
fccnw SI.OWYwefcty quickly r^says tow Invesbnert. DelRey 
DrirtdtKilotiL, to <m Burbank, CA WW 9 



UM.» FROM ONE SACK CEMENT! Hu-yv demand 6 iy 
pro Me. PnEtiK* fiMr H .00 IHeTur^tatite'h Brkwe, Ban idk- 
M. H Mpena. CA S2345 



MAKE (7.400 MoMhiy 35 Ldb» flro+;er. Np Inveelmeni. 
Free DOteJIs- Financial. to 43 GBA W6at Omnna, CA at?Bl . 



FREE SU&FRANCHSESI Srarfiur* ll. SffiJtET. fiii-A 
inter a., v*. such. VA 214 S? 



SHOCKING PRQOF 1 FW hot ™i crater pten’ ( 100,000 
yeeri S 6 .W 0 cash reNerd flua^antee 1 Free praMil. Para, Ban 
204 -A ACtoraL MA 0201 B 



NEW ( 250.00 WEEKLY, yoyr buaineM. ynlqyn ct^ney 
maker, tteaulriut ^oeden pelted planl heldera. Easybuild 
S 366 ? Vteeteyan Blktf . Orlando, Fkmda 32 B» 



HOW Tp Make Slg M&neyBuythfl 'QpWoft* ' Free Report. 
Trendmaker, Depi M 29 &. Bom 1 TS 7 , Sams^la, FL 34 ^ 0 . 



GREAT IHCOUE OPPORTUNITY Start YW PWh thl&iw 
al fto-T*. Fjae details. RoyteC. Ctep* 1ft H*14 Th^d a.. 
Trsne, talvl. 93562 



MAKE (lUDDfl MONTHLY! toy! He Imnsnnwl 
UcDnhIL Bex S329-A. Dtemond Sar. CA 9L7B5. 



PROJECTION TV , Meke ffl t assembting Pra^cbn 
Ettyl . Rcfei^is o&nw^able to 32.&S0 praj^eetore . . 
PLANS, r LENS I Delete Intprmition t&W Pratee- 
%im*\ Sytwn* a^sllahte . WVslrBted cateto^ free 
MACRDCG4UL 1&BAX Main Sftwt. Wnhinfften Owing, 
Ftennavl^ama 1B977 Crtd.itard O r d&^24nRS 1.215-1 T3fi- 

2«e*> 



SELL bppke try mwii. Free deMwtefcips? Ne#liia ! FS. 0 «bii 
?e^g.. v*n Ni./yi. ca stw 



MAKE MdfHy Al Home! Dpcrsln Yntjr Own Fnjriratj*. 
Business! Canfklenlul SecrriM E>p«dir 1o toftew 
Inal rud lone. Guaranteed! Send for r~me VaJuahlc Ftepnrt 
immad#fite OpptwluhMV! G 1 A Planning, Publtsher 

AS* Went Carlin tod. Dapl F^-1, Stock ton. Calir. 95203- 



HQW tg 5-tart end ppe^ a*e your own pratfdefele business ai 
hom* Frmtm*m, Wrtato; HomePubWahe™, to 301 162, 
Houttn. Tea. 7TJ» 7oql*y 



TWED OF DEMANCHHG BOSSES, OFFICE POUnCST Bn 
ywr mn boa* el home and become FINANCIALLY INDE- 
PENDENT* FREE DETAJLSF Capstone PubUehSeg, 692S 
Sailer Lknw Derpl CotiimbUli Georgia 3-59W 



GET pad- tor dipping newppkper Items (34^ EACLWS 
BUSH SA3E. Trf Tftch SytMent tAC„ Bdk 76P- Chihte, 
Mafyiand 2igt& 



HO HG KONG, TAIWAN Pmfuctfl Cnaap r-sn- Doisib. 
W«te Oefta PwwicatJioes. Sot 230. Indianolft. Mias. 3S751 



BADGE Mecfriraa Supplies ten sizes dealer 1 ryj L ires 
™n*d. tohfliftr C^fbpuny, SfrU# Wosl MoKifWey. 
Milwjiukur. vVI 53708 



(1 RADON £t Whd-a muking big bucu In Hhdl aijI ht?nr>o& 
are ca-lmg a sei -ous nanunu heanh unsis^ Lrern r-.pw 
get in now on Hue huge prcrlftil bHcreTwA, teO-. P.O. in*. 
96. CbWwoII N.J. 37406 



(fifrllKklHOUfl repairing mn€*- rKrfa.tM BILLION MAR- 
KET. HuYuluImnan,' PrbcSts.. Wort om week, maVs (SjQOO. 
FREE SAMPLEREPORT.IidOte- to MY7J>te Greet Bend. 
Kb. S7530 



5Ki MONEY WITH YOUR COMPUTER, tint 1 new buei- 
n*B. H*r«. io* iTO Nai^ua. NH OMtvaiCfl 



RIGHT PRODUCT £» 25c V> pfbduMl Ute hd 
oakita tor (ID!! Frat lntorm(tfl&tt l^r JdtH* 35 * Samp. 5 NP. 
suite IS-ZFCH, 12415 Nurlh 2flth Drrw. PtU^mix. AiTtOrtJ 
65029 



S1.00C WEEKLY! SlJrT ydu r uwr enay hua-.n«s H DO C4J 
E*ilarpri5», P.d. to 32544, Ph««iM; AZ 



GO FREE HOUSES, SELL FOR (I00jd04 UP CMwb 
11.00. Whdman, 279 5- Be^rty EJf 40&A. Etevnrly Hate CA 
93312. 



THEME NDOUS INCOME Qpp&fcr*tf using PROVEN 
Heme Buatnsuw. $1,W0i weekly! Salisiacriun GUARAN- 
TEED. FREE, Marketing, t5t (fteute m 

ESIdrtg 13-1, Flandfra, N JL D?OS 



FANTASTIC home buePtefiS C?KKMtuhily - MAKING MOH- 
EVrCateiQg.<vf^tera, metehand^ng, l»kmr whctesefeL Start 
today' inmate mpan**. (MhCQ. Bo* 717 ft Norfdlt 

Vi-g nia 22639. 



PROFITABLE H«n V Businn™. Fr« 0*1*1 1* Hughn. 
tDflS M«teid Rd , tokliKtge, a 33^5 



MAKE t*W THIS WEEKEND! febkup VCfl'i, TV i, Cable. 
D(rta#: 1M2frPM9 Suntjursl &T, Artels, CA 41331 



|Cot4lnued -b^fwrt pepe\ 

SEPTEMSEff 1988 US 





BLHMESS OPPOfmJMTlES 

TMQ'HOUfL FijII UM*. ALL-NEW. ftay Work 

0** •**»< WHIMS &£W INVEST UNDER Fn# In^rm* 
«0A T*Jisrta4r\ 0*i MIT.flM. Grout B*kl K#m* 67S» 



AMAJWG new wav to rosJre money wpjng r-p^l estate 
WtfHn fey TOtffld mithcmty in the Held Only *400' Vtari a 
bvgilnl Send to: Dy^m^E>KUii4i^.KENkKh4ield Ufe 
Wilhngtwrcj NJ OflCUfi 



YOU Be ttuj Bom! Own i Promt Mair PretwnKigi Busmws- 

Growth fF*d Pfllentiel ie^ingij 1>illnWt*d' far 
inft>rmeiPe?i p*tk*g« gft how to Priced U S POSTAL 
SERfV>CE MAR. Mehd (t4.&& J And AWtttfn. P*H. 

P O. Be* 21713. CreWtt&WG. Itaflft Carol n# Z?42D 



NOW! HjLDOHAJRES Gu.-ae My EYmy Stiip- Frc-m Ruqi 
to fliebMl T&LJ Gan Gel The Same instruction 1 Detail* 
FREE, ftfilte. Box 2756, Decalur. 111. &253S 



HAQS TO RICHES The Ultimate Plan Free hYfasrtedton 
McCoy. Dept Si. tkji 1 1 1, Grew VeHtey C.a S6S46 



UD - TOft'HOUR. Amazing breakthrough jtoceas roatirti 
BixinedAnd'Damajed Counte-iopa WITHOUT REPLACE- 
MENT. 5 houraoay earn £K 0tH>eai. Mil-ions of apart- 
mema ^ay praHlte immediately! Fra* wtofmafllon, 

R'EHEW. ikw 9900-PG, VaribWwe*, WA 90666 



GET SMART, GET RICH. How Ip sin iwd iutci^d in yOu« 
•pwtl Antote business Anj^i Kj FREE deteib NOW. Pihik 
Puhli-iaiio-Ti. Oeor'7, 261 D Hanf/ Ara, E*y Claire, Wla 
647131 _ 



LEARN HH3H- PHOfTt homsbaaetf booklet writing- -selling 
■feosanese August FYj tomcat Iona, 6o> ?®£PtA Notf, Msch. 

4#0W 



MAILORDER OFPOfTTUHTTT: Scad prohublo home Ts-uij- 
“-uss without experience or capilal. Inrormanon Iree Mail 
Order Asweitf es. Dap*. 634, Mon^yals. Hj 07645, 



Uak£ B ALuOOR AKWAL6. * 40d w W kend 5 - FREE 5 AM- 
PUSW1TIK110W: FunnpnBfc's4 5 M8&. Bos 2S0, 

Akyx^nrtrj* Ray, Now V*f* 130&7 



mm GOANS INTEREST FREEH Secret Fed*rM I aw 
WIPES OUT DEBTSN Pfftoil* FREE I? MOrtaywiatH. Be* 
636679. Maigute FL 33063 



WORK AT HOMS, Last yww i man* ever I10&.MB. No 
0km. Easy. Pkweant Wcu> Free IntonnaiTOn LtfaSJytes. 
UWk Bon 2*1 Waldorf MO MMl 



HOW TO EMLH your cwm mcdowsAjI prnPitebie 
tiuainesa Free Del ails Venture, 531 J-A S 0.13^1™' Aumin.TK 
78756 



GET FIGHI! Sttcrt! \m aretohSi EMn»bringq. Q^h. 
Credit 1 FREE iufKaPlI* W^lthKiL'B, Iks^i 4^36, PomjMhix FL 
33063 



GUIDE TO MAIL ORDER RICHE&I S*SE t?. S^5& tfl Vfln 
Dyke. Dem A -4 Bp* 2337. CMy. CA 940*7 



COP ne^apepf items — $2 - $25 EACHMS FREE Fteporl! 
ClKnkJ^B, Sea S^CB. Pdmpanc.. fL 33063 



MAKE ALL THE HONEY VQU W ANTI I Prpvf,n perlTirre 
business. G jaranleed fe<L'lns 1m# dei&ite. WRITE TDDAYII 
Winning Pg-feJiaUignj, Rg* tQ^I A. SPH'bfd. NY UTflO 



ALUMINUM SCRAP ■ R*t ycip Ypyr^r- MAKE UP PMC 1 
POUND! FREE Ifltemirtian: InduaLriLi- D M99 B □* 1^7, 
AMxandrta. Bay, Hew Yprt 13607 



Ito, 000,000,000 fDuitd money Mil unclaimed Irgrr Got'L 
Claim ydu 1 5-ubfitennal Share Fur inlormaLiun phone IJ1&J 
46>3300 Ext LB073 



EXTRA MONEY FOR THE HOLIDAYS lum Htibby Into 
fre4t profits Ftepofl lists hcvrwhold slides woni- hun- 
dW ORDER NOW! $160. Flte^e tmerpr^es 6936 
Perk™w Of., Giniiinnali Ohro- 45^4 



OUT OF WORK? NEED MONEY? 1110 booklet ahnwi 
you how le star y&ur 5wn business ihrajg p i msaaihed sd ier- 
t^pg Mechanic. DepT KC. 224 W STiPi St. New 

York, NY *00t&. 



MOWYMAKK OPPORTWfTTES 



ACHIEVE WEALTH AND FREEDOM! Hotlest MoneyvnMc- 
te»a&00k#. Newest p:nn= Hyn-lmds FREi tatfllo^. 

Apex, Btot 111B1-PM9C04MIMM CASeeST 



DUH4PEI^STKKEn Erintef Chfrap^, Simple, Fwlable. Free 
Oeteife Bumper, ROB 22791 i;GG|. Tempi. FL 33622 



f 46 POPULAR MECHANICS 



HIGH Prc'ns T-Shms Ceps Inexpensive transier me 
chhwa, supptiei. l^rKS. Box SSEOai-GrGj, Tampa, FL 3S623 



MAKE Rufebar S^ffimpa Highly PrehtePle. Free Detail# 
STAMPER, P.O. 0c>: » (QG|l Tamps. FL 33622 



MONEY From rirp^l Sl*mp. Brwj W4 POB fls 

PBri^ft, JnJiiUM 



ADYERTTSE F-ee in 567 Wagizmes. S5QQ. ENreciory Box 
1 i<N. Atlanta, Georgia 3030' 



HOST PROFITABLE PROVEN Hgim BwTvam fWanirv 
1f» Wrm cwrtaifes m ET^nsef , UtK A™ Hazard 

CA 94545 



START a SUPER PROFITABLE BUSINESS I dm screech. 
Free Subsc'ipt^n to Cppdlun tv Magazine tePa how Write 
Opportunity, Dwtt. 029. S N, Mic*wnn, Chkaigo. iL GOiOJ 



"SHDQJN Byaiem MCre&3«a Hatelrad: PlulOH 210%' 
normik Dag a, Adirr^. 3e Vine, Mislb«L CT DB46Q 



NEW -KPORT rweffli, hewf ig make rwwy with your 
>4h«. BSB CKHon'e, PCW 1 Par^m. K 



FORTUNE FROM J 'HQW TO" REPORTS, Fre# Details. 
PwWflfrOPM. e<™ 273. Chilliwack, sc Canada VJP gjt 



HOME MONEYMAKING OPPORTUNITIES., tferrfreda ol 
pn?fflab1e piar^s BweiisDIe, FREE nYfbnria/lw^i. InDc™ Bex 
mt*m. MO §3132 



"RELAX e"# RiOfe", Pfise mtoroteSlon. Jewall 
DSFtriboteta. Ota '2024, Tobdo. Cti« 43b 12 



CRETS os Ityi IrtLUOHiUflJES - How ortfmary peo^fl 
i^jirthy. How yOu tap loP 1 EREE DWflF!& , SUCCESS 
UNLIMITED PUBLISHERS. T7W-PM Crt®n HilP Rd., Ox on 
Mil, Md £@745 



PAYING Orth Fuff Bosnops Coupons Nichols-??, 8ox 
2 77 SB. ktem^fl-MJ, TN 3St2? 



AUSTTULkANS m«kiAg money madaumpb. Send S2d CO 
Visa, Am£*. Mailer tard, B*hhrk^f| Adva^cS Syvtam*. Box 
256. Wbodviito. Seum Auahs =s SOI n. 



GOLD S Silver Pr»e" LEASE. Martin, 14730 2?4 Aye. 
SouLi’eaEl baaquah, WA 96027 



ORDER TODAY THE COMPLETE STREAHUNED SUtW 
te SiiK CNtor fry Rig ProNts Markai » GIGANTIC. Start 
ImmadLMtly El S.flD Check M-O. D«v1d ChssfefP. Bo)c41&l, 
Peabody. MAD13S0 



GET flICJIII 5«cre1 law smaamas brings- Cwh, 

Credit? FREE re*KHll ? WeaKhKit'B AD36, Pom^mo Fl 
33063 



PrUFTTABLE Gold Foil Pn:Ter. PemOnj^ize buninr^n 
ca'dt. psHEiie malches. Free detail Gdd PO Box 
» WKfiGl. Tampa. FL M£1 



WORK AT HOME, Laa? ym r r irnde cmer $10S.®0 Wp 
Boss, Easy, Pfeas^nt WorK. Fre« inio+mitiort Li'eSr>ki& 
Lortk Bok 343-. WsKkwf. MD 20ffiM 



MAKE MONEY IN SPARE TIME, gerwr^ commiB- 
fli fl -iubaC npl-on r&prKMintulivB Ipr Uianng m^garinai 
FoFfTwdirtailB., send Wnsed with yo%k raifia and aedfedstd. 
POPULAR MECHANIC^ Oept AfrS. W S&ffl Si Ne* 
Ygek, NY 1W9 



MA^ORtlCffOPPOBTWTlES 



MLLIOHAIHE Mailontef Ekfmrt RiSwr^ MtawMabng 
Sec-Tefs. free. Earning. Hpur MM Pewem. Nc 

HoliyYfDod, Caiil^ma 31609. 



EXPERIENCE THE BEST of Ww^wftf and Mufti-leeal 
MarNeting. Awedon^-Dpportunisy with High Income Pbten- 
hftt Fra# Detail# Pkia Latent CaLnlog. WiINn- Oem M i>pl 
2. 35-1 3 Captiifia. Court. H&sNford. IL B1 1SJQ 



HA VI a great >dfla. a lantMlie plan & a very b-i mailing 
projea? Wh=y rm put them t& wom tor your Chsssifma Adver- 

tiaing bo-®| lmmiHidcy^FiLra m prwrwiihg all these Si^iga 

and mere. L*.rn HOW TO MAKE HOMEY THROUGH CLAS- 
SlFlED ADVERTISING by flawing sway Inr POPULAR 
MECHANICS PflOflT &0OK. Pnce (TOOL 5 end is 
OSrtilWd, 22* W 57th Si. mw York, *W lOOlGi 



RAQOmcmOftlAS-FUR BEARING 
AMHAU 



GUARANTEED INCOME. Raise Chinchillas. Sand (!&.» 
jE-ttertqilbte) B“ Chlnthllfefcs, Dupt, B, flUa. 1. Bex 942, 

wai». A2 asB45 



OF HTEREST TO ALL 



FREE PRIVACY CATALOG. Cwh ™me owxsrturklles 
khdmg afvntt. Io*.t^ hlsw i^eniify. Eden. Box £41*- 

PC. Fguniam V«l»r. CA 



MICROWAVE OVEN RADUTWHI Ease Feara! Nev, ML 
C ROSC AN find! u*ki M CH?acJ Spsta TMiy SSS5IMP + Kh 
*1 50. Atf^b. FQB 2GG&C Ffenfe^te. WM*hin g »n S«M6 
Distributor Wanted 



% SAVE 1 30% OH MORE Oft gro^A^I i did 1 ttitfn Huw ! 
13 Id. "Say# ■, Bent 1723, Grand Farka. N.D., 5fl2C»r172i 



HOME REUWEmGt PROTECT YOUR FAMILY'S 
HEALTH hm BiL£NT KILLER- ANALYSE HOME for AS- 
BESTOS. Fiw intigrmiiipn. Gicdfll LaboraftohSL P.O. 0<w 
27, Rercsmeuth, NH03H-? 



ASBESTOS CAUSES HEALTH PROBLEMS, pr^r, YOUR 
HOWE cffilBtn ASBESTOS? PHOTECT YOUR FAMILY'S- 
HEALTH, Free Intermation. Veimeai, 23 Ra&erta Fd.. Duvet, 

m o&m 



COLLECTORS mi OWNERS tf! STUFF: Keep Track (4 
yaw* widi Stuff*. Eaay ■ Tp ■ tJoe Pn^>pram kn 8&M 
CempfliihJes A^qui^ikwv Cp?*g. Gurfom Valve, irrsuiance 
and Etefiug^thiti t^fcs. Oarage Sa^Fke Mftrftet Tags and 
Mere $39 95. ASH, P.O 31«7P. Rndi^anlic. FL 32GG3 



EYEGLASSES - CARRERA SUNGLASSES. SAVE, Dr 
EtktH ^ OlfiLt 203 Fa::: Sixth Stotel d»feer. ifvdi^ 4?i4* 



YOLPB Nair*' Qeteffnine4 r> UT L-OOK-S . you* PEFL 
50NAUTY .. yOLrt EXPERIENCES in LjIr- Write D^iray. 
BdX 4^4 AMdndaiflMatefl. GA. 90002 



U0#fT BULa SAVER .. Tan **ara Guererrteed. Sa 
button* $12.96 UEMARC. Ngrthbrrwk. ILL. «MS 



GOVHlNMBfT SURPLUS 



NARCOTICS RAID SEIZURES . Aub as . . . Vans Bcubc 

■ Airplanes . . . Millions Surplus Bargains . . . many 
eyeful <xm* Nehi 5™*? Sales DurectofY" — S3.&0. 

Di^&rfl. Bex 191 07- Aw w^hinglnn. DC :tfKS^ 



OQVEHNMENT SURPLUS. Hew EO pm'tw* 
Trtieks. Toofe. fomltuw. tlecSrenlca »n yeur are# 
linn 2* C^-633-3%3 



GOVERNMENT LAND OPf N TO CLAM. ZD Co 40 acre 
kieasHSfis. mniiisbii ka gnv^nm^nt likng lae m AlasAa. 
Ariierm. ArLan^, Caldpmte, 'Celdrtido. Firjeda, idaSid, 
Louisiana. Mt«a#tlpp+. Mpn^sw. N*vad«. H«w-Mfl«teo, Oro- 
gen, UUh. wyeraing Oiiinrqhv mflndsi1d*y Forcdre^ete, 
Biep-by-itep pt&ek^e including m«jK, irMep+^c^e hiipiine. 
t»k3 (tiling ferrab send (20: er InrenDriDi intarmptign «nd $$ 
Public Landf Tatbfl. Box 2062-^ Grass Valey. Cadll&rnla 
95945 



HOW td Buy Surplus PgirKjnfl.1 Property liwi Dscartmenl 
eroeTfina# (4 0^SASF.P Gilpin. PO R^k 7C&3S. Eugene. 
Oregon 97401 



LCWliPyMAi, 



NEED MONEY? Wh#h Bank, Mnp w c ^ a n rro credit 
et»c*. GOlliteral or ce-asighflir^ nywdPd Fgr Appimallcn 
wroa. BOCT, 1 107 Cl awtO.'C Ro*d, SlulesvNw. N Q y$*:\7t 



MONEY Probl»m*? Fmg e^gk descn&ea LoanH, Osah, 
Uoveinmenl Dran^, Other Cxmeh-Lt wvfii.ahH: 1 j? mcliv.d- 
uaB; write Aeseciaiee. Boy 96-AX Brooklyn, New Yerk 
^1235 



eOAROW $509 - 5-10.0W en Slgnaiu^il 37% E gitiln! 
Any Purpose" Free Applicinion U-irtod, fgns 37S9M. 
Downey. CA^242. 



VISAHASTERCARPI: Quirk Pereonal'Buai^esa L&anel 
FMLJ5*ddi$ireb^rp^ Writwl Nalrofwl Fiance-. Bo* 35726FN, 

Ritiihiend, va nm 



BORROW 1*3,000 Overnight Any Knnp ind^fn 

rntplyl Frne Report^ Suecesa Ftoseaieh, He* S9739-AW, 
Irtdiin^JcilLs. IM 4^19 



BORROW ANY AMDUHTf Grt Y.^a Vflite-C-jrd' Instant 
reply Stm^r-if*. im 4?X. BethfMge, NT 11714-0042 i [516] 
349->B49 



NEED EXTRA CASH? We ll cash your jmsl-dalad cf»*c* 

up 10 510Q.0& 



GET t*% MASTERCARD r l M^grify sipprQWM* Fegerdlew 
& credit hotoiy! Apply by pbon* tor ONE HOUR EXPRESS 
APPROVAL Lnn Oflioere Oft dulvl C^fllF EQuraYSTEMS, 1- 
S00 55AS472. 



JSOfrSTEiXC LOANS Ayajlable 1 Any Purpoea. Me CdF 
iawr^l Fr^i Appii -ttiicyn MJP Industry. Box. S31. Sroiw. NY 
1W614B31 



fOcw4lnu*d on mrtt p*ga^ 




LOANS HIT MAi. 






V^A/MASTERCARD fejgardteiB erf Pas* Credit Problems 
£^m 0w^Fvp5qr. For ftopUMJtlon Write: NiteiMF CradH, 
Ctept. S0 10. Onrk AL 34361-1105 or Cdl To*-Fn» 24 hra. 
400-452447*, 



EASY Money. Loam, tirmls, Credn Cards. Cow-ir-meni 
Money 1-BOO-&204W2. CaUfe-mla 1-805-56+41 BO. 



VISA!* MASTERCARD! 4 Rogardl™ nP Gr*drl Experi- 
ence! "Mifamv Approved n Apply Toi-Fwa. 24 J-fcwvs: 1- 
HD-227-4477, EalenaiOrt IS. 



FREE MOTIEYI S30Q.00O00G dlVUWty. Grants. Never 
Repay. Detaiw $1.00. (Refundable). Jakla Bait 30S6-PMBfi 
Senv-nute. Fk>nde 54642 



BORROW 5500 no, W “Ortmlgtt Ori 5ignp*urd. Awp- 
indell II Holy Aone-'I Be* 5*MhA_ DianiO-id Bar. CA 91765. 



NEED VSMt MtelVT^afcl H*gp4l*« Of Pifl Crtdll P«S> 
lem 5 ■ Ewfirt Benkruptfry. f<* Aftrilttf ton, Wnie- Randall 
&wh a*fvi«i &ps aisa. MvimfiL. ks arm 



BUS3*f€SS LOAMS 4 VENTURE CAPITAL Up Id 

51=30.00000. Details: Frttt ftl 2. Boa 4M W*4BfppDit, 

Maine C*436 



BORROW Si Ofrti 00.000 1 Fat. CerrfidfnlialF MangcU. 
BOn 2030 (PMj. Hk*vdm. TJE 75000 



BORROW |#K - HLDW imrnwjm^v ‘ On Sflf^ure 
KEEP FOREVER I Cradit-5, Boa 1*2:. Spring, IX 77363 



BQlfflOW S5O0 ■ *1«k(M0 98% Frw 

Global, 2*41 H $m*t# Rd.. QiW*&Ort> L NC 27406 



CREDIT PROBLEMSI Si .503 Credit! No Turn Downs! i«4? 
WW4, &S hra 



D iVORCT 



WINNING InrormiLiKiP. J2.DC MEN'S RIGHTS 
ASSOCIATION, FG-iie e. Forest Lake. Mh 55025 



nEMAIWGSBWKE 



FREE RSrr.Si Lora L*L Agents Needed. PS. Boa 29056. San 
AnLbhid. T tjrB 70229 



SECURITY, <^rrh#finCia1lY, 0*W4; 
WWthM*. S333 P*orfk *5<H. StWklDn, CA 96^7 



(*WUIJfe«»Wna A 5*C**t Awrwt 51 DO, lW*H r t, 
fettt 5666, San FraniiSCo, 9*’.Q 1 



FKANOAL 



DEBTS? SILLS? HAD CREDIT? Ns problom We ll help 
now. Applications accepted tip 55G.D0Q. Nos & loan company, 
few apphcaflwi call ->306} OT14W e* *rtt* TGAC, dept 
PM. JK5 Century Park Soulh rfHT Birmingham, Alabama 
M230. 



LOAMS lor small bo&inea&s±' Cast federal Loan 
IrtTpRnrtiDn SXKJ-024-64&1 fo* dteta#* 1 



CflEWT Or- d younell program to Tfd Y®ir b*d 

e«W: fea*S pejmfinss ete. amounr ot inffwmaslon. 

Sritd 5i&95 TrVJ Enl*pfT5M. PO, few HMT9. 
Qee^wHifr 1 ft. 34017 



HOW TO OVERCOME A LATOEF and flthw Imanciel 
crises kmporlsfl*, Valuaae advioe 53 50. Green Bos 20234-7 
W, Tampa, FL 3368S 



tw.ow HONESTLY! PowarlW Plrwwtd HcraL SATIS- 
FACTION CDAFlANTEED' S&Jb hdependonct FOB 2S64. 
Lungf^w, WA 9tte32 

THE LAVUANS OUM to REAL ESTATE LOAMS. A must 

S(w the difjriincfhr and fruver 05 intormad and 5awe monpy 
amiVnirt. |i 0 00 4 hacayM-O. to; Prppcf% FlnantiaJ Servi™, 
1W N. TvUktt St. SiJUa 1 1D. Orar^s. CA A4I&W 5 
weak*. 



>CARPWADS 



WOfiK CLOTHES SAVE BB% Shirts, Pants, tc^. 
Fflldar, W-ile Gilid, 4004 Easl Till Street 
Cl*wbmd. 0*iiO 44105 




WEARING APWLflEL 



EXCUSE T-ShinE'Specitv Mechanic*. Carpeniar'^EiKtn- 

eifiPi t>ly« *r Ian. S-XL SS.t5. N^s ^ wa^-Tws^ Mr 4. 

124A W&ralppftcf Crty. NC 26557 



QRMUNG INATERPtnrBK 



EAST step by tlep me^i^al 'or cans'ruct : r>o a w*o\q hevaa 
ACTIVATED CAflBQN wtfw that & SELF CLEANS 

IMG yflur tetH aS-lu^i&t™^ Sypp^r l»m*. Coil* \m iNm 
SS50, SAVES VCHJ IflOO-t good buNnass dpfwtluniiy al»o- 
H£95 rtiM<!»b^ to: PUrMUr, 0C.. PQ SQ4fl 

Faa^ca^. kv 



REOPES. COOKING, ETC. 



0U> WORLD rnyuuvi CLASSICS V^Ha Clam. ArttTw* 
AUrwto CarbmarL Grudma't Secml. ti.n ?kH S 3 00 ai. 
SASE. MrlstPW. &S« S38. FMfMrVl. NJ 07068 



SCflUMPTIODSI CraiA^TtMe EjfSra r*dpa wMb 

erttef. S*nd S3 50i Janet B31-S Single A**. 

Wiyiiu. W1 5*401 



AUNT EDNA'S SECRET fe<rwn Cake recipe, plus 5 oNIit 
Mnniy raw^na. 3end J6i&. Carot. 5KJ2 Seuih waahlnfllon. 
Mined ad#, Illinois 60521 



HUGE SAVINGS Eli.'r.inale- Duler Markina, Fr» Tir^- 
BattariM Whotesale. Tatfna Arfangad CaJ : - Toll F*W 1-B80- 
3KM21S Or Write-. Lto^Sf-PMO. fioeMord, H.. BH1D 



25- . . . ExCtTtNG e n <i . HEW ucan Recipes 
QUAUNTEED, S4.0G SASC FREE SURPRISE- Rosies 
R^lpws. PO. Sun Lula OVw- CA«HD1 



FFIEE HEARING AW CATALOG- Seva by Wnle 
"MonayS*™^’ . 963DPAAD Lungcikm. Sepyiweda-. Ceidpmia 
11343. 




ECIEMTIFJC Suppiiaa Catalogue - :-35 Pagm - B*k>py. 
Ch#fnis4ry. -PTiysies, Latwrare And More - ti.W. Na 4 ian.il 
Scterrtiftc Produda, Inc. 21E: Iteuntain Road. Seymour, CT 
06*M 



"EXPEFW*WTERS- LABGHATORT CHEMICALS - 
GLASSWARE, Catalogue H.SD E=:ab : i=twd 1953. 
HA SB NOW LABORATORIES. 13D2 Waahmgion. 

MANrTOWOC, WISCONSIN 5*20 



TRAVEL AMD RESORT* 



BAHAMA CRUSE LOWEST HA^ TKMfWIOE! 5 days fHBdfia 
115*95! 404-963-3872 



SPGOAL SERVICES 



SODA n##f. wila, fhe^otae ommm 1j^. S20.ft4 par ega? 

inciutka datively Qwm Diamehd Bade*. 29QQ fetitei si., 

Bldg □, Sk lie 200. Guam Mesa, CA 12625. 



FHEE Wip« wh#D Wd8f mfl &Ou^' : t2-W - 

50* Orange, ArlingKsa TJt 7SD12. 



IUCCHII# - "SOUP TO DESSERT'. Ca^dian Cpflacvon- 
20 tar S0.CC. Doma-DFM, Box 273, ChininaLV, gc Canade 
6Jt 



MARVELOUS Munchm IrtlfTi M ike Hi. SENSUOUS SwtU 
ChocoiHie 5qua p eu plus 15 lavoma recipes. 54 00 0. 
MKkene. Bc?r 22421. St Lous, MO 63125 



EXCELLENT HAMBURGER SAUCE FOR BFASETT1 REC- 
IPE 12-00- DOUGLAS STAFFORD, 101 DUNCAN LANE, 
RADFORD, VA MH1 



BLUEBERRY MUFFINS- SCfVTVilhtt from MU« 
Fra^too^JMf llg*- $2-00 Tenbtoah*. 12 Magnl p**ert, Ber 
Harbor. Maine 046(H 



ACT NOW Free Recipe Box mm fntb Guaranteed "Fjiwm- 
tte*. GnlySG NU EnHer^nse. 96VS ObEkiitw Si.. Aolxim Hi 

i30£l 



CONFIDENTIAL UUI R^vIno-Fc-WlJInfl. MiX J>OT-. 
608039. D#i#fidO. FL 328W 



AUSTRALIAN Fiemarla 55.D0 Pastage IneiiKSed. Ala^Rea. 
22 Latrote Slneei. Cajltekl. 3 '02. Auurana 






STRAIGHT RAZOR: 9ty overall, 0‘ tldrtfl round or 
alraighi edged blade with black or brown harale fspaci*y^ 
Biend ne* avnj EnSremeiy Sharpr 59,9* e*cn g m<y for 5ii,00 
Morrttf¥y Entire rr»*. P.O, Bm 2W. .AahbMm. VA 22911, 



mNIEDMKCELAWOUS 



BUVHHj Tungsten Carbide. Timgitwi, Ma^ybdanum. 
Stbw Solder. iry»f Contectt, Gold. Flairiwm 8GM21- 
6914 Ohio 216-531-0333 cotto 



GOLD, Sikwr. Prabnurrt. Marcuy. TiflUwn Sample# 
€™ius1*r? Free Om ApMying Service Ceft Wbotasete 
Turmin*) ToN Ft#* 140*432-101* 



GOLD, silver, feikld* con-tacta, eiKet solder, gold ItlkMft. 
tolled gold pUh. goW and athwn win*. R.L Refirm, 152 
Myrtk St . ClisHbaltK W J mVX. »1 -3&W* 



PBVttCTKNOWIfiXiE 



ETERNAL S DngLMi Measures contain Total Knowledge 
Enhance Ein^eirac dunenyona. Gajther ttnUmned. rec-^led 
PREE. energy on CREATOR'S Time Bank lor -home, 
factory, piaasurai Elimmalas dead-T eapenmenta; rBS44roh, 
pollutinn, fritaCMi, T«n«* r P*rm*n*nt p«war phkrtEa have NO 
portsl Irtmipoitiiiian WEHICI-ES u» Monwtfrc Qm- 
Iry. tfflU year bulM-ln durability. Small, crM-n-p r co1, 'airiily- 
fnodeJ, Mmi-Biar Limit»d- To l. rM*r. over * ate r *nhln buffer 
Dona. MakMium apeed £0,900 M P.H. RflAegabes detflb- 
dearilng wblote T& Stt^«* Age, SUPVNE due S«d Sik and 
EiwYTi^Fi^^Hii*^ Eaw Npit^i 

Teat Ipr C^tfrcpliuna in p*r»n. ATA Bm, 1SOO North 
Teiisa, WmAtusa, T*k«. 



HFDRUAT1QN Qfi aoyLhing. F#rgu40n RnSear.-h 
SpadilMA. SO- 15 Woodaide, Woodarda. Now York 1 1 377. 



SARGAJIHS GUARANTEED! Lowaal prtaw or dlflemnoe 
relWrdbd* Over 2SCLO08 items- C^ri - Etoctrootee FREE 
Deiallft Consumer Cooperel^e. f O Bqx i*ii-P. Utm-i, Ki 
136® 



nmm 



BEST HERB CATALOG ANYWHERE I Fl 4 *S*npl*|l S«nd 
Si. Fann m SDrfMwih Philadeibhia.. 19123 



HERBS ■ Y&fifeibirre, Riu D'AfCfe And Other* CMAlop 
Si -W fraiunda^^ Jv* He*b4 SOI 5WP^. Htfdlnglon 

SlahOV Nen Yirk 11746 



WAi.mVFWMHl 

HEALTH Guide! VHlffllft* - H«rbi ■ B*feuly ■ DM uaing only 
purest end Fnel ingmdienla- SMnbchon Outrun teed. 
St «? handling FUH 60frP6i9> ClMdakt, GOcOfl. FI. 3J^3 



CHOLESTEROL 0Ctf*ta&u6. DodfiM tOOking reripw inr 
[urkay chirtfr* . (d 96 AML E-ilei prises, Bcr 047. RtsCoe, IL 
61073 



PSORIASIS Suflarars CHseeuraged? Wrlie \of Fie* mipo-t- 
ta.ni intormalion that ia nelpmg thou&a^ot Fiscac M.F.0 Bon 
lierat-PM, CAwJlhm, TX 75011 
“=- — — • — ■—■ ■ ■ — - 

PLAIN FACTS- AND ADVICE Cb&iesiafoi Eirusioyee Drug 
Testing 52 aa. Certfewlr Hentthlnto, P.O. B ax 6C2v Owen 
fejwrid, On!,, Canode N4K 6R4 



ALFALFA tea. Pura c hem cal free organ k farm raised. 
High p-rcfletn drink. Wpe 'ight arthrisi*, Large pacKege 56. 
Faith F*rm. RRK fe»: 97A. Cdnjhi 50 57227 



WORK OOTHNG 



OSWOSH B'GO$lrf CkMhiHg. CtM4r«A A Adub m *t 
Celalog : $1 ,DQ PAH. Dfigwi, Depl PM-RR, Sul lirtf IL 01951.. 



COOKBOOKS Many Cultural Dieiehi. Grarvima'a D ee- 
serti, frea Orpa^ ng Iniofm&t&n, LSASE to: Boh 925 -pm 
Minhatftm Beech. Celrfonwi 2Ct256 



HUCWUS Family taped £3 Unda Reside. 3*??0 
Panned Roed. Pwckie*, CA 950*3, Gu*n»meedi 



DtvORCEDT ¥^b a wife-? Easy redpw. H FTjt 
EmfrUrNlrS. Dopl P , P-O- Bo^ fiTCStl. D#jle&. TK 75367 



WMEMAKWa MERMAKINa ETC. 



BEER MAKERS CJHLYI FREE Caialog N^wslttUBr 

WlBiam'j, Bus 2195-M3, Sen Leandro, CA 94577 



WK-REEH MAKIMG Catalog B£J Enterprises, 9046 
Scom ism, SfKingdWkl. HI note. 827tlQ 

WINEMAKERS - BEEHMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. 3EMFLEX, BOX 1147CR, 
MINHEAPOUS, MINNESOTA S5411 

WIMEMAKERS— Beermakera Free Catalog Lem Pr.cea 
ta ta^es D^IgT-U. 33^5 Swtiif. WA 98i?3 

BEER. WINE mute your nm. Free carlaJog, quality 1 eug- 
ptw. «K»ltoR-r test »rvke Beef A Wne Hobby. P.0 Bm 
3104P, WnkdiEld. MA ffil 18 



WIMEMAKERS - BEEFHAKERS - Free III minted Catalog 
F,t^I fevm ■ Lerge ^rfocllon - H%*t4iw.1ffr-^rd - (0 16) 5&4- 
0K2 ■ Kiwi. Boi 7^50-L, Indtwmdi™ Mtemf TO 



BUKLAA Ai^AMi 4 HOME 
PROTECTION 



SECUWTT ALARMS, SAVE BIG DOLLARS, huaha'ibn. 
Unique no-iaM ineHIIMron method. 50. DD booKlel WwYi'bsI, 
□12. Bo ^ 5544C Seattle. Waehinflton 96156 

STOP A THtfi Pttma. hiiinn, Cfcrs., V1A4, toflEt: wilb 
hung er ^iarm warning label e. A-ALe: 1 ■■?' labers 53 25. 0 
tabete IS.SD iiR Sa4es- 1922 Wmcnea^r Pc . Cleveland 
Ohio 4*t24 



SEPTEMBER 1988 M7 





V1ING NEXT MONTH 





Join The Low Life 

Sink to new depths in tourist submarines 
made from acrylic spheres and marvel at a 
world 800 ft. below the surface. 



Drive The Future 

Can’t wait for the 1 995 model-year cars? 
Burld your own now and pack it with futuristic 
electronic wonders We did 



Supercars For '89 

Superchargers, 32-valve engines and the 
fabulous new Corvette. Performance 
comes on strong in '89. Full tech report. 



Easy Bath Projects 

Picture your bathroom wjth a beautiful round 
wood -frame mirror and wicker hamper. 
They're functional and easy to build. 



Big-Lake Warriors 

Battle of 6 top big-lake fishing boats. 

We take 'em where bass boats fear to tread 
for speed, handling and fishabilrty tests 



Giant Tool Test 

Which shop tools live up to their claims? 

We put a whole series of tools — from sanders 
to saws to a buckhorse—to the test. 



prim Ad MECHANICS uciE-tYiW jmi.Mi'1 by TV GrfpwW", m W^i E?0i y,->k. N\ i^H^. U ^ S4jlt.rfiMk.ft t*™ I 

tl.l Iff ful- itt? yw, $£Uf7 fur Lwi> j i-Jirv. t jukN la itncl aJk*VrnunlrB“ ui*mi> IMIfitrtsirtiyear. ^Vmrwkkr - 1 ■ r |sihI ill Se-* V-Uh N V , jUHL iu^ III H*lutl ltnfli!>ir '*nkvr AuLbtl^M'n i p klw: Iftiillff- 
irH '*UKlii Canada fhnC WmrkNir, OnL TireuiE^vrl a* wtimrS ™iIht xl thi- E'imC t tfffcv ut lleiirifc ft P . \1. -luiM- Jl, llfill, 1 l 1 ** hv TV- IlftiJV I 'nm-iiiii |< /i All nflhtH IVlllt±*ll Ufl 

ti.KA. ETHTW.WTEH: Pb'iiM- mul Bjlilrr^ .tumpn Ui F'^uUf Mi-rhmtk> I'd B— I'n-I I .Ut Muln^. \A 51113(1 
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POPULAR MECHANICS* SEPTEMBER 




Motorcraft maintains that 
beauty is more than skin deep. 




There an* lots of replacement parts, but 
there’s no replacement for the peace of 
mind that Motorcraft quality gives you. 

What you get out of your car depends on 
what you put into it. Both inside and out. 

And inside, you can depend on 
Motorcraft Quality Parts. 

Like the Motorcraft Fl-tA Oil Fil- 
ter. It traps more dirt and protects your 
engine belter than other leading 
brands. Or Motorcraft Spark Plugs, 
engineered with ad- 
vanced metallic 
alloys that take the 
heat of high com- 
pression engines. 

Whether you have a ’57 1-Bird, r 
ne\v Topaz, or something in bet wef 
Motorcraft gives you the qua’ 
that was in your car 
from the start. 

There’s a full line 
of Motorcraft Quality 
Ffcrts for Ford, Lincoln 
all other makes 
For the Motor c 
you, call 1-800 
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